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PUBLIC NOTICES 





MAINS, | 
he Commissioners of 


His Majesty's Works, &c., are pre- 
to receive TENDERS before 

11 a.m. on Tuesday, Sth sveraee?, 1929, 

for SUPPLYING and LAYIN c.1, 

GAS and WATER MAINS, &c ‘at the 

National Physical Laboratory, Teddington, Middlesex. 
Drawings, specification, a copy of the conditions and 
form of contract, bills of quantities and forms for 


pared 


Tender may be obtained from the CONTRACTS 
BRANCH, H.M. Office of Works, King Charles-street, 
London, 8.W. 1, on payment of One Guinea. (Cheques 


payable to the Commissioners, H.M. Office of Works.) 
The sums so paid will be returned to those persons 
who send in Tenders in conformity with the con- 
ditions. 721 





he Director - General, 





India Store Department, Belve- 
dere-road, Lambeth, London, S8.E. 1, 

invites TE NDERS for 
meet 1.—62 PAIRS of DISC 
WHEELS with AXLES, and 600 
DISC WHEELS for ROLLING 

STOCK 

Scuepute 2.-RANK and STRAIGHT AXLES 


for LOCOMOTIVES 
ScHEDULE 3.—1040 STEEL 
STOCK. 


TYRES for ROLLING 


SCHEDULE 4.—22 SETS of CYLINDERS for 
LOCOMOTIVES 
Tenders due as follows 
Schedule 1, 25th January, 1929 
Schedules 2 and 3, 20th January, 1929 
Schedule 4, ist March. 1929 


Forms of Tender available from the above at a fee 
which will not be returned) of 5s. for each schedule. 
733 





(‘rown 4 Agents for the 


COLONIAL GOV 'ERN MENT 
APPOINTMENTS. 
APPLICATIONS from qualified candi 
dates are INVITED for the following 


2 IVIL ENGINEER REQUIRED 
GOVERNMENT of CEYLON for 
Irrigation Engineer for three years’ 
pect of permanency Salary £500, 
year by annual increments of £40 
attaining 30 years of age Free quarters and 
passages provided Candidates, unmarried, 26 to 
years of age, must have passed examination to qualify 
for Associate Membership of the Institution of Civil 
Engineers or hold professional qualifications recog- 
nised by the Institution as exempting from Parts A 
and B of that examination, and have had at least 
three years’ practical experience se Waterworks, 
Drainage or Harbour and Dock Wor 

M/i271 ENGINEERING DRACG HTSMAN RE- 
QUIRED by the GOVERNMENT of BRITISH 
GUIANA for the PUBLIC WORKS DEPARTMENT 
for two years’ service in the first instance and possi- 
bility of permanency Salary £500, rising to £600 a 
year by annual increments of £25 Free passages for 
the officer appointed and, if married, for wife and 
chidren, not exceeding five persons in all. Candidates, 
aged 27 to 35, must have passed Sections A and B of 
the examinations for the A.M.L.C.E. or hold pro- 
fessional qualifications recognised by the Institution 
of Civil Engineers as exempting from those examina- 
tions. Must have had experience in designing Build- 
ings and Engineering Structures, including the use of 
reinforced concrete and in plotting surveys and pre- 
paring estimates. The officer selected must be capable 
of taking charge of the drawing-office 

Apply at once by letter, stating age and full par- 





by the 
appointment as 
service and pros- 
rising to £900 a 
(£600 a 


ticulars of qualifications and experience, to the 
CROWN AGENTS FOR THE COLONIES, 4, Mill- 
bank, London, 8.W. 1, quoting the reference number 





R.A. 2661. 


against the appointment for which application is made. 
720 
\ inistry of Transport. 
a ABTERIAL ROADS. GREATER 
ORTH CIRCULAR ROAD, ESSEX. 
WADHAM. ROAD, WAL THAMSTOW. 
CONSTRUCTION OF A PRIDGE OVER 
THE LONDON AND NORTH-EASTERN 
RAILWAY, &c 
The Minister is prenerse to receive TENDERS for 
the CONSTRUCTION of the ghove. mentioned BRIDGE 
and APPROACHES of REINFORCED CONCRFTE, 
with APPROACH SMBANKME NTS and DIVER- 
SIONS of PARTS of ADJACENT ROADS, and a small 
WIDENING at Wadham Lodge Farm, and including 
the maintenance of railway and road traffic through 
the site of the works. 
Forms of Tender, conditions of Tender, conditions of 


contract, bills of quantities and specification may be 
obtained from, ont drawings may be inspected at, the 
office of the ief Engineer, Roads 


Department, 
Ministry of Saomieaes. 7. Whitehall-gardens, 8.W. 1, 
on and after the 2ist January, 1929, upon payment 
of a deposit of £25 

This amount will be returned to the tenderer if his 
Tender is a bona fide one and has not been withdrawn 
prior to the definite acceptance of a Tender by the 
Minister. 

Preference will be given to contractors who have had 
previous experience of similar work. 

Tenders, on the official form, accompanied by a fully 
priced bill of quantities and schedules of prices, and 
enclosed in a sealed envelope, endorsed ‘* Tender for 
the Construction of Wadham-road Bridge, &c.,"’ must 
reach the undersigned by 10 a.m. on Monday, the 11th 
February, 1929. 

The Minister does not bind himself to accept the 
lowest or any Tender 

Dated this 4th day ‘of January, 1929. 


PIGGOTT, 
Roads Department, Assistant Secretary. 
Ministry of Transport. 675 





he High Commissioner 

for India REQUIRES an ASSIS- 
TANT ENGINEER INSPECTOR (Mech- 
anical) for service in England. The post 
is on a non-pensionable basis and will be 
held in the first instance on probation for 
two years, during which period the 
services of the incumbent may be dispensed with at 
one month's notice. Thereafter service will be ter- 
minable by six months’ notice on either side. 

Salary £150, rising by annual increments to £300. 
Prospect of £310, rising by annual incremenis to £400 
by promotion to Inspector. These salaries carry a 
variable cost-of-living bonus on the Civil Service 
scale. At present the bonus on £150 amounts to £76. 

Candidates should be 28 to 35 years of age, have 
good technical and shop training and have held some 
position of responsibility. All-round rather than 
eee tn experience is desirable. Preference given 
to A.M.I. Mech. E. or equivalent. Previous inspection 
experience not esse ntial. 

Applications, stating age, training and experience, 
and enclosing copies of yosent testimonials, to be sent 
to the DIRECTOR-GENER: India Store Depart- 
ment, Belvedere-road, Lo mbeth, 8.E 1, not later than 
the lst February, 1929. 698 
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PUBLIC NOTICES 


PUBLIC NOTICES 





ie “ ¢ I : 1 
niversity of London. 

A COURSE of FOUR LECTURES on “ 
APPLICATIONS OF PHYSICAL CHEMISTRY 
STEEL MANUFACTURE” (with lantern illus- 
trations) will be given by Dr. — M-CANCE, 
I (Managing Director, Clyde Alloy 
, at the IMPERIAL COLLEG E, ROYAL SCHOOL 
MINES (Price Consort-road, S.W. 7), on 
JANUARY 23rd, 24th, 30th, and 3ist, at 5.30 p.m. 
At the First ek 2 the chair will be taken by F. W. 
Harbord, Esq., . (late President of the Iron and 
Steel Inetitute. 

ADMISSION FREE, ptt aay T TICKET. 
DWiN DELLER, 
Academic Registrar. 


’ 
(ala ¢ Coast. 

A PRINCIPAL is REQUIRED for 
the Government Technical School, 
Gold Coast. Candidates should be 
University graduates in Engineering or 
should possess some similar recognised 
technical qualification, and should be 
not more than 35 years of age. Salary at the rate of 
£960 per annum with a duty allowance of £96 per 
annum, payable whilst the Principal is on duty in 
the Colony. Free first-class passage and free quarters 
provided.—Further information may be obtained on 
application to C.A. (D), the SECRETARY, Board of 
Education, Whitehall, London, 8.W. 1 Scottish 
candidates should apply to (D), the SECRETARY, 
Scottish Education Department, Whitehall, London, 
S.W.1. The list of applications will close on 28th 
Jeuuery, 583 _ 
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City of Leicester Education 
COMMIT 
COLLEGE 


TEE 
OF TECHNOLOGY. 
(RINCIPAL: L. W. KER mx AW, B.Sc., 
A.M. Inst. C.E s 
APPLICATIONS are INVITED = AP POINTMENT 
as A! LL-TIME LECTL SeR of ELECTRICAL ENGI. 
NEERING—up to A.M.1.E.E. and B.Sc. Standard- 
for the Day and Evening Classes 
Candidates should have a good Honours Degree in 
Electrical Engineering and practical works experience. 
‘Lhe person appointed may be required to teach both 
physics and mathematics to students of the Engineer- 
ing Department. 
Salary in accordance with the Burnham Scale. 
Applications, together with copies of testimonials, 
should reach the Registrar, College of Technology, 
Leicester, not later than 3ist January, 1929. 
F. P. ARMITAGE, 


695 Director of Education. 


SOME | 
TO | 


Steel Co., | 


\. 
| s . 

Sunderland Education Com- 

MITTEE. 
THE TECHNICAL COLLEGE. 

DEPARTMENT 4 ME tts ‘AL AND CIVIL 
ENGINEERING. 

The C es invite APPLICATIONS for the 

POSITILN of SAD of the MeCHANICAL and 

CIVIL 1} NGINE h RING DEPARIMENY. Applicants 


Accra, | 





must possess an Honours Degree and have had good 
drawing-office and works experience. 

The standard of the full-time day courses is that 
required for an Honours University Degree, and that 
of the part-time evening courses for Senior and 
Advanced Students from the marine engineering 
drawing-offices and works of the district desiring the 
Ordinary and Higher National Certificates of the 
Institution of Mechanical Engineers. Experience in 
all types of prime movers, steam and oil, is desirable. 

Salary scale £600-£25-£700, less 5 per cent. for 
superannuation. 

Application forms can be obtained from the under- 
signed and should be returned not later than Satur- 
day, 9th February, 1929 

HERBERT REED, 
Chief Education Officer. 

Education Offices 

15, John-street, Sunderland, 


7th January, 1929. 667 





Portsmouth Municipal College. 
ENGINEERING DEPARTMENT. 


Head of Deparguent ;: =. ee 2 SCOTT, M.Sc. 
Tech.), M.1. Mech. 
The manithes invite APPL Te ATIONS _ from 





Qualified Civil Engineers for the POST of LECTURER 
in CIVIL ENGINEERING and BUILDING TRADES 
WORK in the Engineering Department of the Muni- 


cipal College. Candidates should be Graduates in 
Civil Engineering, with practical experience, and 
preferably with the A.M.1L.C.E. qualification. 


Salary in accordance with the Burnham Scale. 

Application forms should be returned not later than 
January 25th, 1929. 

Full particulars and form of application may be 
obtained from the Secretary at the Municipal College, 
Portsmouth. 

H. E. CURTIS, 
Secretary. 


Offices by Higher Education, 
funicipal College, 
Ports mouth. 
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Bengal Nagpur Railway Com- 
PANY, LIMITED. 

The Directors are prepared to receive TENDERS for : 

tL toe and BAR 

AXLE-B and FITTD . 

C.—BEST YORKSHIRE IRON. . 
D.—CARRIAGE and WAGON TYRES 

Specification and form of Tender can be obtained at 





the Company's Offices, 132, Gresham House, Old 
Broad-street, London, E.C. 2, on or after Tuesday, 
15th January, 1929. 

A fee of 10s. will be charged for each copy of the 


specification, which is Not returnable 

Tenders must be submitted not later than Noon on 
Monday, 28th January, 1929 

The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order. 
By Order of the Board, 

Rk. C. VOLKERS 
Secretary. 


693 


orough of Basingstoke. 
ELECTRICITY DEPARTMENT 

The Electricity Committee invite TENDERS for 
the SUPPLY, DELIVERY and ERECTION of 

ONE HEAVY OIL ENGINE Direct Coupled to a 

800-kW Three-phase, 50-Period ALTERNATOR. 

Specifications, general conditions and form of Tender 
may be obtained from Mr. F. Swarbrick, Borough 
Electrical Engineer, Electricity Works, Basingstoke, 
on payment of a fee of One Guineas for each specifica- 
tion, which will be refunded on receipt of a bona fide 
Tender. 

Extra copies may be obtained at Ten Shillings each, 
which sum will not be returnable. 

Tenders, endorsed ‘“* Generating Plant,"’ must be 
delivered to the undersigned not later than first post 
on Tuesday, January 29th, 1929 

The Council do not bind themselves to accept the 
lowest or any Tender. 

SMITH, LL.D.., 


F. i. 
Town Clerk. 
Municipal Buildings, Remnertene, 
January 14th, 19 


(Nleethorpes 


697 





Urban District 


COUNCIL. 


TENDERS FOR WATER ta ZRATION AND 
PURIFICATION PL 
The above Council invite TENDE RS for the 


and PURIFICA- 
their Sea Water 


INSTALLATION of a FILTRATION 
TION PLANT in connection with 
Bathing Pool. 

Plans, specification, and full particulars may be 
obtained on application to Leonard W. Pye, 
i <.E., Engineer and Surveyor, Council Offices, 
Cleethorpes 

Tenders to be delivered to the undersigned not late: 
than Saturday, 16th rrr 1929 

ALBERT 8. BARTER, 
Clerk to the Council 

Council Offices, Cleethorpes, 


12th January, 1929. 689 





Royal State Railways of Siam. 
NOT 
Sealed TENDE "e for the | 


SUPPLY of 51 BOGII 
WAGONS for B.E. 2471 will be received by the 
8U PERINTENDENT OF STORES, Royal State 
Railways of Siam, until Fourteen o'clock on Apri! 


16th, 1929. 

Blank Tender forms, general conditions and specifi- 
cations can be obtained from Messrs. Sandberg, 40. 
Grosvenor-gardens, London, 8.W.1, upon payment 
of £1 10s. per set, which sum will not be refunded. 

Right is reserved to reject any or all Tenders 

715 





arish of Willesden. 
GENERATING SET FOR SALE. 

The Guardians of the “above-named Parish invit 
OFFERS for ONE STEAM-DRIVEN GENERATING 
SET, consisting of 46 B.H.P. Compound Engine, by 
J. Howden and Co., steam pressure 130 Ib. per squar« 
inch, direct coupled to Continuous Current Compound 
wound Dynamo, output 140 amperes at 210 volts, 
mounted on combined bed-plate 

The set is in good running order and can be seen 
working on application to the Chief Enginee Po roe 


Royal Hospital, Acton-lane, Willesden, N.W. 
Offers aoe mes oddrenced to 
TTON HAYLOR, 
dink to the Guardians, 
High-road, Brondesbury, N.W. 6, 


and =, be received not later than veaeaaey, Se 


1929 

‘ . ° 

7 ‘he County of London Electric 
SUPPLY COMPANY, LIMITED 

The above Company has FOR DISPOSAL, either as 

a whole or in separate lots, the complete EQUIPMENT 





of their City-road Generating Station, comprising 
A.C. and D.C. Reciprocating and Turbine Generating 
Plant, Boilers, Auxiliaries, Coal-handling Plant, &c, 
Schedule of plant and orders to view may be 
obtained by interested parties on application in 
writing to the undersigned. 
JOHN C. DALTON, 
Manager and Secretary. 
The County of London Electric Supply Co., Ltd., 
County House, 46/47, New Broad-street, 
London, E.C, 2. 694 
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PUBLIC NOTICES 





RAILWAYS. 
4-WHEELED WAGONS (BROAD GAUGE). 
‘ “ 9 7 

he Consulting Evgineers_ to 

the ¢ os it 8s Baroda State awe (Messrs. 
RENDEL, PALMER and TRITTON, 12-14, Dart- 
mouth-street, w estminster 8.W. 1) invite TENDERS 
for 15 COVERED and 10 OPEN GOODS WAGONS. 
Specifications and Tender forms can be obtained 
from their office on payment of 5s. (which will not be 

returned). 

Tenders must be submitted not later than Noon on 

Sth February, 1929. 719 


dministrative County of 


A LONDON. 

APPLICATIONS are INVITED for the POSITION 
of DISTRICT INSPECTOR of SCHOOL in the 
Education Officer's Department. 

SaLaRy.—£500 a year, rising by annual increments 
wf £25 to £600 and thence by annual increments of £50 
to @ maximum of £800 a year, with a fluctuating tem- 
porary addition. At the present time the total com- 
mencing salary is £659. 

Purizs.—To conduct and assist in conducting the 
inspection of schools, colleges, and institutes within 
the area and to inspect and to advise upon instruction 
in technical subjects. Candidates should possess 
engineering or similar technical qualifications as well 
as teaching experience. Apply to the Educa- 
tion Officer (C.1.), The County Hall, West- 
minster idge, 8.B. 1. Stamped addressed envelope 
necessary for form of application, to be returtied not 
later than llth February, 1929. 

Canvassing cogent 

MONTAGU H. COX, 
717 Clerk of the London County Council. 


ndian State Railways. 

THREE ASSISTANT ENGINEERS are RE- 
QUIRED for service in the Mechanical Engineering 
Department of the Indian State Railways. 

Age, not more than 25 years. 

Qvuatrrications,—Candidates should have received 
a good general and technical education and have passed 
the Associate Membership Examination of the Institu- 
tiea ef Civil Engineers, or hold a Degree or Diploma 
granting exemption from Sections ** A’’ and ‘* B”’ of 
this Examination; should have served at least 
4 years as pupil or apprentice in the locomotive work- 
shops of a British Railway Company or firm of Loco- 
motive Builders of repute, and at least 1 year in the 
drawing-office, and possess an intimate knowledge of 
the planning, progressing and costing methods adopted 
in workshops of up-to-date commercial . 

Satargy.—lInitial salary Rupees_875 a month (plus 
Rs. 150 overseas pay for an officer of non-Asiatie 
domicile). Salary payable from date of landing in 
India, subject to rules in force. Leave, vident 
Fund and gratuity in accordance with the rules 
applicable to officers of the Indian State Railways. 

Agreement for 3 years in first instance, but service 
to be extensible beyond that period with the consent 
of both parties concern 

A first-class passage to India will be provided on 
appointment. 

Application must be made by letter only, and all 
applicants must state their age, whether married or 
single, and give full particulars (in chronological 
order) of their education, training and subsequent 
experience, stating the names of railways or con- 

rs by whom they have been employed, and giving 
; of the work employed upon, with dates in each 
Details should also be given of any previous 













experience abroad, together with copy of leaving 
certificate. . 
Applications, which should be accompanied by 


COPIES ONLY of testimonials, must be addressed to the 
undersigned not later than 3ist January, 1929. 
Messrs. RENDEL, PALMER and TRITTON, 
12/15, Dartmouth-street, 
684 Westminster, 5.W. 1. 


S hanghai Municipal Electricity 
STAFF 


DEPARTMENT 
The Electricity 


APPOINTMENTS. 
QUIRES the SERVICES of ONE SYSTEM CONTROL 





Department of the Council RE- 


ENGINEER, TWO ASSISTANT SHIFT CHARGE 
ENGINEERS, and TWO DISTRIBUTION ENGI. 
NEERING ASSISTANTS 


(A) SYSTEM CONTROL ENGINEER.—The suc- 
cessful applicant would, whilst on shift, be respon- 
sible for directing ell switching and operating on the 
distribution system. In order to keep familiar with 
the system he may be required to act for alternate 
periods as Distribution Engineering Assistant. 

Applications will only be considered from those 
having the following qualifications :— 

4{ocr.—Not exceeding 35 years 

CECHNICAL EDUCATION. —Equivalent to LE.E 
Examination for Associate Members. 

PRACTICAL TRAINING.—Must have served an appren- 
ticeship with some electrical engineering concern of 
good standing. 

EXNPERIENCE.—Must have had experience with 
maintenanee and operation of large E.H.T. switch- 
gear, transformers, relays and protective systems. 
Previous experience of control work advisable, but not 
essential. 

The commencing salary will be Tis. 450 per month 

iltimately rising to Tis. 630 per month). 

B) ASSISTANT SHIFT CHARGE ENGINEERS.— 
The duties attaching to these appointments are those 

nnected with the operation of shifts in a large 

iern power station 

Applications will only be considered from 
having the following qualifications :— 

Acr.—Not to exceed 30 years and preferably single 

TECHNICAL EDUCATION AND ATTAINMENTS.—A know- 


those 





ice of electrical and mechanical engineering such as 
will enable the candidates to pass the LE.E. 
Examination for election as Associate Members. 

PRACTICAL ENGINEERING TRAINING.—Preferably 


mechanical and electrical; alternatively, mechanical 

ly. in the works of a well-known engineering firm. 

EXPERIENCE SUBSEQUENT TO TRAINING.—Preferably 
as Junior or Assistant Shift Engineers in large modern 
power stations, and having served in this capacity as 
immediate juniors to Charge Engineers in the control 

id scientific operation of power station plant from 
b jiler room to control room. A knowledge of 
pulverised fuel working will be regarded as an 
advantage, but is not essential. 

The commencing salary will be Tis. 350 per month, 
y to Tis. 400 in three years, ultimately rising to 
a maximum of Tis. 580 per month. 

©) DISTRIBUTION ENGINEERING ASSISTANT. 

Successful applicants would probably be employed 
Sub-station Section, which is responsible for 
the erection, operation and maintenance of all sub- 
station apparatus 

Applications will only be considered from those 
having the following qualifications : 

AGE Not exceeding 30 years. 

TECHNICAL Epvucation.—Equivalent to 
Examination for Associate Members. 

PRACTICAL TRAINING.—Must have served an appren- 
ticeship with some electrical firm of good standing, 
manufacturing heavy plant. Experience of manu 
facture and erection of H.T. switchgear, &c., is 
ssential, and experience in the operation and main- 
tenance of plant on a yt ew large supply system 
would be considered an advanta 

The commencing salary will be Tis. 400 per month. 

GENERAL.—Each appointee will be provided with 
free medical attention and will participate in the 
Council’s superannuation fund and other benefits, 
which will be explained to candidates. 

The present value of the Tael is approximately 





LE.E. 


2s. 7d 

The first engagement will in each case be for a 
period of three years, and free second-class passage out 

nd home will be provided. 

The maximum system load at present is 100,000 kW, 
the annual output is 530 million units and the 
generating plant capacity is 161,000 kW 

Applications should be submitted in writing only, 

ving full particulars as to age, education, training, 


ibsequent experience and present position held, 
together with copies of testimonials, and forwarded 
to C. 8. Taylor, M.1.E.E., M.A.1.E.E., Deputy Engi- 


neer-in-Chief and Manager, c/o Messrs. Preece, Cardew 
and Rider, 8, Queen Anne’s-gate, London, 58.W. 1 
not later than Friday, the Ist February, 1929. 

5 nvel« pes should be marked with the letter ‘‘ A,’”’ 
“ or ‘ corresponding to the appointment 


TY. H. U. ALDRIDGE, 
M.1.E.E., M.1. Mech. E., Fel ‘ALE 
Enaineer-in-Chief and Ms snager. 


Tanuary "1920 
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Government of the Commonwealth of Australia. 
TENDER. 
Lease of COCKATOO ISLAND DOCKYARD. 


SHIPBUILDING AND ENGINEERING AND 
REPAIRING WORKS. 


The Government of the Commonwealth of Australia is prepared to receive tenders for the Lease of 
Cockatoo Island Dockyard as a going concern for a term of 20 years with the option of renewal for a 
further term not exceeding 10 years. 

The Dockyard is sittiated in the Harbour of Port Jackson, New South Wales, contiguous to the 
shipping centre of Sydney, and has an approximate area of 37 acres, with extensive deep-water frontage, 
including extensive wharf and fitting-out accommodation for vessels of the largest size, and is laid out 
with building slipways, shops, sheds, machines and all appliances and apparatus, tools, &c., necessary 
for the construction of naval ships and all types of passenger and cargo vessels, together with their 
Engines, Boilers and Auxiliaries. The Works are capable of handling all types of General Engineering 
Work and of turning out all classes of Iron, Steel and Brass Castings, also Heavy and Light Forgings. 


GRAVIN NG DOCKS. Docks, the largest of which is 


the smaller being 478ft. 5in. by 
58ft. Sin. in width 


~ a 
SHIPY ARD. Platers’ Sheds, Forge, Plumbers’ and Sheet Ironworkers’, Joiners” Shop, 


Boat-building Shop, Sawmill, Rigging and Sail Lofts, Paint Shop and Galvanising Shops, all equipped 
with the latest and most modern machinery and appliances capable of dealing with the largest class 
of work, including all elasses of overhaul and repairs. 


AT ray 7 aa) The layout of the Engine Works comprises Pattern Shop, 
EN GINE W ORKS. Iron, Steel and Brassfoundries, Fitting Shop, Machine Shop, 
Brass Finishing Shop, Boiler Shop, Coppersmiths’ Shop, Testing Shop, Smithery, Electrical Workshop, 
Tool Room and Laboratory. The shops are fully equipped with first-class machinery and are capable 
of dealing with new construction and repairs to all types of machinery. 


TO Dr The Power House is complete with Generating Plant supplying 
POWER HOL SE. the whole of the electric power, light, compressed air and 


hydraulic pumps required by the Graving Docks and various shops and machinery at the Dockyard 


STORE. 


are separate Stores for Timber 


CRANES AND TRAMWAYS. | iaiidine *Siipiways “are welt” eauipped 


with all necessary Cranes. The Shops, Yards, and the whole of the premises have also a complete 


system of tramways installed. 

I / TY nla! “nna Substantially built and well-furnished 
OFFICES AND RESIDENC Us. Offices for the use of Administrative 
Staff, Clerks, Estimators, Ship, Engine and Electrical Draughtsmen, Foremen, Timekeepers. is available. 
House accommodation is provided for the use of Manager, Superintendents, Accountant, Caretaker and 
Police, &c. 


FLOATING CRAFT. 


Landing Stages, &c. 

b together with form of Tender, conditions of Tender, conditions of 
PARTICL LARS contract, together with schedule and plans of Dockyard, can be 
obtained by bona fide tenderers (principals only) at the office of the High Commissioner, Australia 
House, Strand, London, W.C.2; the Prime Minister's Department, Canberra, F.« ; or at Cockatoo 
Island Dockyard, Sydney, N.S.W. A charge of £50 will be made per set of these documents, which sum 
will be refunded on their return accompanied by a bona fide Tender. 

Sealed Tenders, endorsed *‘ Tenders for Lease of Cockatoo Island Dockyard "’ and addressed to the 
Official Secretary, igh Commissioner’s Office, Australia House, Strand, London, W.C.2; or to the 
Secretary, Prime Minister's Department, Canberra, F.C.T., Australia, to be lodged at the office of the 
fligh Commissioner, London, or of the Prime Minister, Canberra, F.C.T., respectively, not later than 
Twelve Noon on 30th March, 1929. The highest or any Tender not necessarily accepted 


J. G. McLAREN, 


Prime Minister's Department, 
CANBERRA, F.c.1T. 





There are two Graving 
690ft. in length by 88ft., 


The layout of the Shipyard comprises Mould Loft, Shipwrichts’ Shop, 


A large modern Bulk Store of three floors is available for housing all materials 
and fittings, aud each workshop is equipped with a small issuing store. There 
and Iron. 


Workshop, 
Tank, 


Floating 
Floating Oil 


consists of 
Barge, 


Craft 
Hopper 


Tugs: 
Punts, 


Floating 
Launches, 


Secretary, 




















YARROW HOME and HOSPITAL 
FOR CHILDREN 
BROADSTAIRS. 

For the Early & Preventive Treatment of Disease & Convalescence after illness. 





The Hospital is intended for the children of Members of the Institution of 

Civil Engineers, the children of architects, artists, authors, clergymen, members 

of the medical, legal, and other professions, members of scientific societies, 

officers of the Navy, Army, and Royal Air Force, officers of the Merchant 
Navy, schoolmasters and university professors. 


Accommodation is provided for 50 Boys between the ages of ae and 12 
years, and 50 Girls between the ages of 4 and 14 years. In spe cases 
the age limits may be raised to 14 for a and 16 for "Gil 


Fee 21/- per week, or as may pte eningel, a travelling expenses. 


Particulars can be obtained from the Secretary :— 
116, Victoria Street, Westminster, LONDON, S&S. 











w.i. 

















Perough of Keighley. 


Water Engineers for the above APPOINTMENT at 
commencing salary of £500 per annum. 
T 


Government and other Officers’ Superannuation Act 
1922, and the appointment will be made subject to 
medical examination. 

Applications, 
undersigned, mar 
panied by copies of three recent testimonials, must be 
delivered to me not later than oo 25th January, 1929. 

WALKER 


Town Hall, Keighley. 


PUBLIC NOTICES SITUATIONS OPEN (ooatinued) 


wy ANTED, a First-class 
Man as 
FOREMAN. 





Practical 

POINTMENT OF WATER ENGINEER. Age 25 to 33 or thereabouts. 

APPLICATIONS are INVITED from duly ew 
r character. 

The successful candidate 

knowledge of all shop tools 


he post is a designated one under the Local 


intelligent control over men, materials and 
sequence. 

on form to be obtained from the Address in the first instance, 682, 
ked 


“* Water Engineer ’’ and accom | Office. 


ont Technical 

prospective WORKS REPAIR SHOP 
The shop is engaged on mill repairs of a miscellaneous 
must have an excellent 
He must be able to make 
his own working drawings and to exercise strong and 
work 


The Engineer 
682 A 





a TECHNICAL 


Town Clerk. 
purchasers.— Address applications, with full par- 


4th January, 1929. 620 ticulars of ageCexperience, and salary required. 709, 





Mersey 
OARD 
“ENGINEERING ASSISTANT TO THE MARINE 


APPLICATIONS are INVITED for APPOINTMENT 
to the POST of ENGI 
Marine Surveyor and Water Bailiff. 

Candidates must not be over 40 years of age; must 
hold a Board of Trade 
Engineer, and have had experience in ship construction 
and know! 

Salary £500 per annum. Applications, with copies 
of references and particulars of training and experience V GER. 
to be addressed to the undersigned not later than 
January 3ist, 1929. 


Dock Office, Liverpool, 
> 


The Engineer Office. A 


Ww4zs. REPRESENTATIVE, 
A - with experience of Hich-class Vacuum Pumps 
and Compressors and accustomed to call on prospective 





Docks and Harbour 
WWAntze. an ENGINEER, 


class engineering knowledge, 


VEYOR AND WATER BAILIFF. 


tE y SISTAN’ Firm of Manufacturing Engineers. 
EE et Othe | Address, 787, The Businesr Office. 


First Class Certificate as an | copies of testimonials 727 A 


Age About 30, with a 
capacity for invention and design and with first- 
to Undertake Develop- 
ment Work in a special field for a long-established 


stating age, 
education, full details of training and experience. with 





ones CF moter madhines. BRIDGE AND ROOF CO. (INDIA), LIMITED. 


Must 


A. P. WARNER, actual Works experience. 


General Manager and Secretary. 
January 2, 1929. 617 
— 


of career and photograph, if possible, 





COPIES or Spememene, NOT ORIGINALS, UNLESS 


({OMMERCIATL ENGINEER, with Experience in Oil 


for our Japan — —Apply. pting age, experience 
and salary required 
35, Strrey treet, London, we re 2. 62 





PANY, c/o Messrs. Alex. 


St. Mary Axe, London, E.C. 3. 725 A 


SITUATIONS OPEN 


are & the Above, for ¢ ‘alcutta, a GENERAL 
be a first-class designer with 
up-to- date a of Bridgework practice and with 
Commencing salary the 
equivalent of £1800 per annum plus a commission on 
profits, with excellent prospects for the right type of 
man. Age about 35.—Apply, with full particulars 
to the COM- 
Lawrie and Co., Ltd., 14, 





ANTED for Shipbuilding Rotebliteeent in Hong 
Kong, ASSISTANT ENGINE RKS MAN 
AGER, with 
and Construction. Age 28-30. 


SPECIFICALLY REQUESTED. 





Engines and Electrical Equipment, WANTED 


Address, *" HONG KONG,” Wm. 
Advertising Agents, Glasgow 





. to ATL DIESEL ce. _ bitd.s 
92* a 


S376 A 


good training in Marine iodies Design 

State salary expected 

and give full particulate with copy testimonials.— 

Porteous and Co., 
PS 





SITUATIONS OPEN (continued) 


ANTED, MECHANICAL ENGINEER (Young), 
for new Engineering Works, country district 
(Gloucestershire), must be good Draughtsman ;¢ also 
take out quantities, costing, visit enquirers, and take 
particulars of proposed installations. State age, 
experience, and salary required.—Acdress, 735, The 
Engineer Office. 735 A « 


A = PUBLIC COMPANY of Standing WISH to FIND 

AN of exceptional practical experience jn 
Chemical and Industrial Engineering whose record 
constitutes convincing proof of his ability to under 
take work of a very special nature. 

He is required to investigate the practical applica 
tion of a new process to a wide range of industries, 
and ability for research must be combined with an 
extensive and up-to-date knowledge of manufacturing 
plant and production methods. 

Apply in the first instance, giving full details of 
qualifications, past experience and salary required, 
to Box No. B.M. 181, George Cuming, Ltd., 125, High 
Holborn, London, W.C. 1. 69 

TECHNICAL SALESMAN is REQUIRED by a 
f well-known Firm of Water Softening and Filtra 
tion Engineers for the West Riding and Midlands 
Applicants should state their age, experience, and basi 
salary required, for whole-time service. A salary and 
commission will be paid.—Address, 700, The Engi 
neer O 700 A 


NGLISH FIRMS DESIRING First-class Energetic 
REPRESENTATION in Australia in engineer 

ing and associated lines, can procure same with firm 

of undoubted standing in Sydney. Excellent financial 

and selling record.—Write in first instance to 
Z.H. 251, care Deacon's Ggvertinins Offices, Fen 
church-avenue. London, E.C 584 4 


NGINEER REQUIRED for South India. Qualifi 
eations, first-class Structural and Mechanica! 
Draughtsman with knowledge of estimating and 
designing and apprenticeship served with leading 
constructional firm. First agreement 5 years, passage 
and outfit allowance paid. Age not exceeding 24.— 
Reply, with full partic ulars, to Box 589, c/o Judd’s, 
47, | Gresham- street, E.C. 2 648 a 
{XPERIENCED BLAST-FU RNACE "MANAGER is 
4 REQUIRED for small up-to-date plant. Fullest 
particulars, including salary required, to be sent 
Address, 716, The Engineer Office. 716 A 




















R®e TIRED Immediately, a GENERAL ENGI! 
NEERING DRAI GHTSMAN or TRACER, with 
a knowledge of Technical German and French 
Address, stating age, salary required, and when free, 
to 731, The _Engineer Office 731 A 





REQUIRED URGENTLY by First-class Firm 
TRAVELLER, with good connection in Elec, 
trical Machinery.—Address, stating age, experience 
salary, P5384, The Engineer Office. P5384 a 


SALESMAN-ENGINEER 


Wy4ntzp for Great Britain by Leading Manufac- 
turer of Heat Economy Instruments. Applicants 
only considered with experience in Boiler-house Pra 
tice, sound theoretical knowledge combustion prob- 
lems and several years’ salesmanship. General 
knowledge Electrical Engineering essential.—Address. 
giving full particulars and references, 623, The Engi 
neer Office. 623 a 


ALESMAN REQUIRED for 
\) factures in general and/or engineering 
trades.- wg stating age, experience, salary rm 
quired, & 28, The Engineer Office. 728 A 








Non-ferrous Manu 


marine 





MART JUNIOR REQUIRED, Age Between 20 and 
24. Must have had previous drawing-office or 
Stic experience.—Address, 557, The Engineer 


557 a 

hs EDITORSHIP of an Old-established ENGI 
SRING JOURNAL will shortly becom: 
VACA Applicants for the post, who should 





possess a wide experience of modern engineering prac- 
tice, are invited to write, stating age. re munera 
tion and full particulars Address, +S. The 
Engineer Office I 3302 A 


WORKS MANAGER 


WANTED FOR 


D. NAPIER aso SON, LTD. 


Aero Engine Manufacturers, London. Applicant 

should have had a good technical training, considerab: 

experience of engineering work of highest accuracy and 

finish, an all-round practical knowledge of best manu 

facturing methods and should also have been respon 

sible for control of labour. 

Reply. giving full particulars of age, qualifications, 
and remuneration required, to 

BOX 1: 

D. NAPIER & SON, LTD., 

211, ACTON VALE, 














LONDON, W.3 Tol «4 
ANTED, a First-rate DRAUGHTSMAN, Exp« 
rienced in Constructional Steel Work, for Gas 


and Chemical Plant. Permanency for suitable mar 
State age, experience aud salary to 





R. and J. DEMPSTER, Ltd., Oldham-road, Man 
chester. 744 
\ TANTED, JUNIOR DRAUGHTSMAN for London 

Engineering Company manufacturing Centri 


fugal Machines for preparation general arrangement« 
and details pipe lay-outs, &c. Shop experience, agi 
about 21/23 Address, with full particulars, age, 
antary reqaited. 382, The Engineer Office. P5382 «4 


ENTRIFU GAL PU MP “DRAU GHTSMAN, Capable 

Designer and Accurate Detailer of efficient pumps 

at competitive prices. Good job for the right man. 

Experience and peovtone employers, together with 

salary required, to be stated. Juniors not eligible.— 
Address, 608, The Engineer Office. 








HIEF DRAUGHTSMAN for Tool Room and 
Relieving Lathes ; only one who has real know 
ledge of these machines is required. 
Good _ conditions and good salary are offered for this 
job in London. 


Address, 544, The Engineer Office. 544A 





(“> F DRAUGHTSMAN REQUIRED by Firm in 

E. London district engaged mainly on Radiv 
and Allied Apparatus. Only men with previous exp« 
rience in running a drawing-office and who are masters 


of their trade need apply.—Address, giving full 
particulars as to experience and salary required, 
P5389, The Engineer Office. P5389 a 








ESIGNERS WANTED by Firm in 8.E. I ndon 
district, specialising in Radio and Telephon 
Apparatus. Only men of exceptional ability need 
apply. They must be competent to take a job on 
and carry it through from the drawing board to the 
shop until it is completed. Must be well versed in 
modern toolroom practice and some electrical know 
ledge would be preferred. 

Permanent situations offered to the right men. 
but only those who have had similar experience need 
apply. 

Address, stating full particulars as to experience 
and salary required, P5388, The Engineer Office 

P5388 A 





| Perey ee and ESTIMATOR, Experienced in 

he design of Heating and Hot Water Work 
Good opportunity for suitable 
man.—Write, stating Ss age and salary 
required, to HOPE'S HEATING and LIGHTING, 
Ltd., 59, Berners street, W.1 659 A 


the 
applied to buildings. 


I RAUGHTSMAN DESIGNER, with First-class 
experience of Chassis Lay-out and Design of Com- 
ponents for Passenger-carrying Vehicles. Age, expe- 
rience, and salary.—Address, 726, The Engineer _ 
72 


For continuation of Small Advertise- 
ments see page 4, 
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A Seven-Day Journal 


The Channel Tunnel. 


ONCE again a considerable volume of interest is 
being displayed in the scheme for connecting England 
and France by a railway tunnel. Exactly sixty years 
ago, a8 our own pages show, the scheme was being 
no less actively debated. At various periods in the 
interval attention to it was revived, and at one time, 
in 1881, work on the tunnel was actually begun on 
both sides of the Channel, a mile and a quarter of its 
length being driven from each coast. The French 
are entirely in favour of the construction of the tunnel, 
but on this side the Committee of Imperial Defence, 
having before it all the evidence in favour of and 
against the tunnel provided by the war, has definitely 
decided against it. Many still hope to see that deci- 
sion revoked. A recent canvass of members of the 
House of Commons and House of Lords showed that 
out of 342 members 179 were in favour of the scheme, 
53 were opposed to it, and 110 were neutral. Within 
the past week Viscount Cecil of Chelwood has 
described as fantastic the fears expressed in some 
quarters that the tunnel would carry a threat of 
invasion to this country. His argument was that 
if an unprovoked attack in this country were con- 
templated by a continental power, the air and not 
the tunnel would be the means employed. Mr. F. A. 
Brant, head of the Southern Railway’s Continental 
Department, has also spoken during the past week on 
the scheme. He was completely in favour of it. He 
held that for many years to come the railways would 
be able to hold their own against cross-Channel air 
services. He was not prepared to say that the tunnel 
would pay at the outset, but its immense value to | 
the country by bringing over thousands of visitors 
who would never come otherwise would justify any 
financial support on the part of the Government. 


The Restrictions of the Gas Industry. 


On Thursday of last week, January 10th, the | 
National Fuel and Power Committee — Lord 
Melchett’s Committee appointed by the Board of 
Trade in August, 1926-—-issued a report prepared by 
a sub-committee, presided over by Mr. Frank Hodges, 
which had been charged with the task of making 
recommendations concerning the gas industry, and 
in particular to consider proposals for amending the 
existing legislation relating to gas. The sub-com- 
mittee states that it was impressed by the representa- 
tions made before it by the National Gas Council 
to the effect that the industry should be freed, as soon 
as possible, from the irksome conditions under which 
it is at present forced to work. Accordingly the 
sub-committee recommends that legislation to the 
desired end should be promoted without delay. The 
principal conditions which at present are found irk- 
some relate to the costly and cumbersome procedure 
which statutory gas undertakings have to institute 
in order to obtain increased powers in such matters 
as the amount of capital which may be raised, the 
method of obtaining capital, and the making of arrange- 
ments for joint working with neighbouring under- 
takers. It is stated that certain undertakings are 
to-day operating under unnecessarily arduous restric- 
tions imposed many years ago, and are hampered 
in their operations by the fact that the cost of obtain- 
ing authority even to raise fresh capital to meet exten- 
sions of business would reflect definitely on the cost 
of supplying gas. The sub-committee also recom- 
mends that simplified procedure should be provided 
to enable gas undertakings to obtain from the Board 
of Trade a Departmental Order empowering them to 
institute the two-part tariff system as an alternative 
method of charge, and to make such amendments as 
may be necessary to the existing regulations governing 
a company’s authorised dividend consequent on 
departure from the flat-rate system of charge. 


The R.A.F. Far East Flight. 


WE have received this week from the Air Ministry 
the third instalment of the log of the Royal Air Force 
Far East Flight. It covers the concluding stages 
from Singapore round Australia and back to Singa- 
pore. The flight was composed of four Supermarine- 
Napier Southampton flying boats, and was under 
the command of Group Captain H. M. Cave-Brown- 
Cave. It left Plymouth on October 17th, 1927, and 
proceeded across Europe to Athens and thence, via 
Egypt and Alexandretta, across Irak and down the 
Persian Gulf to Karachi, which was reached on 
November 18th, 1927. The second stage of the flight 
was begun on December 14th. It covered a flight 
round the whole coast of India to Calcutta, and thence 
along the coast of Burma and Indo-China to Singa- 
pore, which was reached on February 28th, 1928. 
The flight left Singapore on May 21st, and passing 
over the Dutch East Indies, struck southwards for 
Australia. Passing round the West Australian coast 
to Perth, it proceeded across the Great Australian 
Bight to Adelaide, and thence flew to Melbourne, 
which was reached on June 29th. Melbourne was 
left on July 30th, and the flight following the New 
South Wales and Queensland coasts, passed by way 
of Port Darwin in North Australia across to the 





Dutch East Indies and so returned to Singapore, which 
was reached on September 15th. The distance covered 
by the flight from the time it left England until it 
returned to Singapore was 22,600 statute miles. Until 
the machines reached Melbourne they were not once 
under cover. At Sydney, the log records, the Press 
was surprised that the flight had no sensational infor- 
mation to give. The truth is that beyond an accumu- 
lator catching fire, a temporary failure of an oil cook- 
ing stove, a punch received from a careless refuelling 
lighter and some trouble from the adherence of 
barnacles to the hull, the undertaking passed off com- 
pletely without untoward incident or accident. Since 
returning to Singapore the flight has made a farther 
cruise of more than 4500 miles to Hong Kong. A 
handsome souvenir of the cruise composed of photo- 
graphs of the men and machines who took part in it, 
and a map and condensed log of the journey, has been 
sent to us by the Supermarine and Napier companies 
jointly. 


Engineers’ Wages. 


On the authority of Mr. W. Sherwood, the Presi- 
dent of the Federation of Engineering and Shipbuild- 
ing Trades, it was announced this week that a con- 
ference of the executives of the engineering trade 
unions, of which there are over forty, is to be held in 
London towards the end of February to consider the 
policy to be adopted in pursuit of a fresh claim for a 
wages advance. Following the failure last year of the 
unions to obtain a national increase of wages, a 
special committee was appointed to consider the 
position of the various sections of the engineering 
industry separately. This report is still confidential, 
but it is understood that it alleges that some sections, 
particularly the motor and electrical and some portions 
of the metal industries, have experienced an improve- 
ment in trade, and, while they have not met with a 
boom, have recovered their position sufficiently to 
justify their being asked to concede a wages advance. 
After the report has been considered, the conference 
of executives will be called upon to decide whether 
the unions shall prosecute another national claim, or 
endeavour to obtain advantages in the more pros- 
perous sections of the industry. If the sectional 
policy is adopted, it will introduce a new note into 
the negotiations between the unions and the em- 
ployers. The employers are likely strongly to oppose 
district or sectional advances, and the unions them- 
selves have to consider the possibility of discontent 
among their members if such advances were secured. 
Even although the employers were willing to grant 
them, the fact that they might result in a difference 
in wages between two men doing similar work in the 
same district for the one firm, but in different depart- 
ments, has to be considered, a condition that would 
almost certainly lead to internal trouble. 


New Hamburg- Amerika Line 
Developments. 


For some months past it has been generally under- 
stood that failing some agreement with the North 
German Lloyd Company regarding the operation of 
the two fast liners “‘ Bremen” and *‘ Europa,” the 
Hamburg-Amerika Line would take steps to bring its 
own fleet more into line with modern Atlantic travel 
requirements. According to news from Berlin, the 
first steps in this direction have already been taken, 
and it has been decided to re-engine and modernise 
the four 20,000-ton liners of the ‘ Albert Ballin ’ 
class, so that they will be capable of a speed of 20 
knots, and will make the passage from a Channel 
port to New York in seven days. These ships include 
the “Albert Ballin,” the ‘ Deutschland,” the 
** Hamburg,”’ and the ““ New York.” The passenger 
accommodation of the earlier ships is to be brought 
up to the standard of the last-named liner. All being 
well, the new turbines and boilers, together with 
propellers and shafts, will be ready for installation 
during the present year, so that a weekly service to 
New York can be begun with the re-engined liners 
early next year. The existing turbines will be 
employed in 15-knot passenger and cargo ships of 
16,000 tons, of which two have been ordered from 
Blohm and Voss, in Hamburg. It is expected that 
the final steps to be taken will not be announced 
until the question of the compensation for the pro- 
perty of the company seized in America during the 
war has been definitely settled, but part of the new 
programme is said to provide for the building of a 
fast luxury Atlantic liner, with a speed higher than 
that of the two North German Lloyd ships. A com- 
plete description of the liner “‘ Albert Ballin” and 
her propelling machinery will be found in the issues of 
THE ENGINEER for September 14th and 21st, 1923. 


600 Ib. Pressure Boilers for London. 


WE are able to state that the Board of the London 
Power Company, Ltd., has placed with Babcock and 
Wilcox, Ltd., the order for the entire steam-raising 
plant for its new super-power station at Battersea. 
The boilers will consist of six units of the C.T.M., 
or cross-tube marine, type, each of which will be 
designed to evaporate 250,000 Ib. of water per hour 
under normal working conditions, with a maximum 
continuous rating of 312,000lb. per hour. The 
working pressure will be 600 Ib, per square inch, which 
is stated by the makers to be the highest pressure so 


far adopted in Great Britain for a plant of this large 
size. The exact degree of superheat is not given, 
but the pressure of steam at the turbine stop valves 
is 570 lb., with a total temperature of 850 deg. Fah. 
Particulars of the two 67,250-kW turbines, one of 
which will be supplied by the British Thomson- 
Houston Company, Ltd., and the other by the Metro- 
politan-Vickers Electrical Company, Ltd., will be 
found in a Journal Note in our issue of December 
14th. The boiler plant will embody the firm’s latest 
practice. The boilers will be fired by mechanical 
stokers of Babcock design, the exact details of which 
have yet to be fixed. Each of the six boilers will be 
complete with a high-duty steel tube economiser, 
an integral steam superheater, and a tubular ai 
heater, while the furnace walls are to be of the 
‘** Bailey water-cooled type. All the accessory 
plant, which includes calorised soot blowers of the 
‘** Diamond ” pattern, as well as ash-handling plant 
and other equipment, will be supplied by Babcock 
and Wilcox, Ltd. The contract is stated to be the 
largest single contract every placed by a British 
undertaking for steam-raising plant. 


The Railway Trade Unions. 


THE largest of the three railway unions, the Nationa! 
Union of Railwaymen, has for long been in favour 
of a complete amalgamation with the Railway Clerks 
and the Locomotive Engineers’ and Firemen’s Unions, 
but both these second named societies have equally 
been opposed to a fusion. The Trades Union Council's 
general policy of promoting amalgamation wherever 
possible has led to the discussion of a compromise 
between the three railway unions. The proposed 
scheme now being considered covers the establish- 
ment of a National Joint Council for the three unions, 
which would co-ordinate their activities and render 
possible joint consultations and action. In the past 
there has been some degree of consultation between 
them on important issues, but when a crisis has arisen 
they have not always taken the same line of action 
The fact that a National Joint Council is now proposed 
suggests that the National Union of Railwaymen 
realises that a complete amalgamation is not yet 
possible, and that a compromise must be sought. 


A Special Lifeboat for English Channel 
Service. 


A motor lifeboat, the fastest, it is stated, in the 
world, is to be designed and built for the Royal 
National Lifeboat Institution, and will be stationed 
at Dover, its purpose being to go to the help of air- 
craft which may come down while crossing the 
Channel, and also to be at the service of the cross 
Channel steamers. The new boat, which is being 
built by John I. Thornycroft and Co., Ltd., at 
Hampton, will have a length of 64ft. with a beam of 
14ft. She will be designed for a speed of 17 to 18 
knots, and will be propelled by two 375 B.H.P. 
Thornycroft petrol engines, similar in type to those 
used in the C.M.Bs. The cylinder bore is 5jin., 
with a stroke of 7in., and the twelve cylinders are 
arranged in pairs in V form, the designed running 
speed being 1550 r.p.m. Each engine is fitted with 
|reversing gear. The new lifeboat will have two 
cabins, with a total accommodation for about fifty 
persons. The auxiliaries will include an electrically 
operated capstan, a searchlight, and a line-throwing 
gun. A departure is to be made by fitting the new 
boat with a wireless telephony equipment, designed 
to receive and send messages over a distance of about 
50 miles. The new lifeboat will not be suitable for 
work on the Goodwin Sands or close inshore, and 
services of this type will be dealt with by the existing 
lifeboats at Ramsgate, Deal, Walmer and Folkestone. 





The New Chilean Submarines. 


AN interesting ceremony took place at the Naval 
| Construction Works of Vickers-Armstrong’s, Ltd., 
| Barrow-in-Furness, on Tuesday last, January 15th, 
| when two of the three submarines for the Chilean 
|Government were launched on the same tide It 
is over twenty years since a double launch of the kind 
was made, and in that period the displacement of 
a submarine has increased to five times that of the 
|submarine of twenty years ago. The first of the 
| Chilean submarines, the “Capitan O’Brien,” took 
the water last October. The two ships just launched 
were named the “Capitan Thompson” and _ the 
‘** Almirante Simpson.” All three ships bear the 
names of famous British officers who served in the 
Chilean Navy, and they are of the British * O ” class 
type, similar to the submarines built by Vickers- 
Armstrong's for the British and Australian Govern 
ments. In a speech delivered after the launching 
coremony, Commander C. W. Craven, managing 
director of the Barrow, Elswick and Erith Works of 
Vickers-Armstrong’s, Ltd., announced that his firm 
had received the order for a submarine depét ship 
from the Chilean Government, and also a gunboat 
for Siam. It is very satisfactory to learn that nearly 
13,000 men are now being employed at Barrow, and 
that there is prospect of continued employment. 
The 20,000-ton Orient liner ‘‘ Orontes”’ will be 
launched towards the end of next month, Other 
work in hand includes four British submarines of 
the “ P ” class, together with the destroyer “‘ Arrow.” 














64 


THE ENGINEER 


Jan. 18, 1929 








The Coolidge Dam in Arizona. 


Tue reinforced concrete multiple-dome arch, now 
nearly completed across the Gila River in Arizona, 
has the distinction of being the first of a new type of 


concrete dam. Several multiple-arch dams, each 


consisting of a series of inclined arches sprung between 
a succession of piers, the arches thus sustaining the 
vertical weight of water as well as its horizontal 
An example of this con- 


pressure, have been built. 


that the multiple-arch design required about 30 per 
cent. less material, but its cost was still somewhat 
higher than that of the multiple-dome design. As 
between these two designs, the multiple-dome was 
found to give a considerably heavier structure with 
similar unit stresses. In turn, this heavier structure 
would give a more uniform quality of concrete and a 
better protection for the reinforcing steel than would 
be obtained in the thinner sections of the multiple- 
arch dam. With the reservoir full and the domes 
carrying the load, their shape eliminates vertical 
cantilever action, thus also eliminating tension 

















UPSTREAM FACE OF DAM 


struction is the Lake Pleasant Dam, also in Arizona, 
which has a length of 2146ft., and consists of a series 
of inclined arches of 44ft. clear span, separated by 
hollow piers or buttresses 16ft. wide, so that the spac- 
ing is 60ft. between centres of piers. The height of 
this Lake Pleasant Dam is about 170ft. 

But in the Coolidge Dam, which is named after the 
President of the United States, the span is 180ft. 
between centres of piers and the inclined axis of each 
span is curved in the vertical plane, so that a dome- 
shaped structure resembling an egg shell, cut in half 
along its major axis, has been formed. The special 
features of the design, therefore, are the unusual 
length of span between piers and the curving of the 
shell in both horizontal and vertical planes, so as to 
form a dome instead of a simple inclined barrel arch. 

The Coolidge Dam, which is illustrated herewith 
and in our Supplement of to-day, and which is 250ft. 
high and 600ft. long on the crest, comprises three 
domes of 180ft. span, sprung between two piers or 
buttresses, and two short cut heavy abutments in 
the cliff walls of the canyon. In each abutment is a 
spillway, 166ft. wide, narrowing to a 60ft. inclined 
channel. these channels curving down to the river 
bed. The level of the overflow dam or weir at the 
head of each spillway is 20ft. below the crest of the 
main dam. A roadway crosses the dam in a straight 
line, supported by reinforced concrete arches, which 
rest on the piers and abutments ; but it curves back 
over the abutments and is carried across the 166ft. 
spillway openings by three concrete arched spans. 
At the site of the dam the canyon is about 300ft. wide 
at the bottom, and 700ft. at the elevation of the crest 
of the dam. Each spillway has a capacity of 60,000 
cusecs, with a full depth of 20ft. of water on the crest 
of the weir. 

In 1924 the construction of the dam was approved 
by the United States Congress, as the essential feature 
of a project for irrigation, flood control and power 
development. Its cost was not to exceed £1,100,000. 
It is to form a reservoir providing for irrigation on 
about 100,000 acres of lands which are held as a 
reservation for the settlement of certain Indian tribes. 
The project is therefore under the jurisdiction of the 
Department of the Interior. The reservoir will have 
a storage capacity of 1,300,000-acre-feet, and will 
restrain or control the sudden and short or flashy 
floods in the Gila River, which at times reach a flow 
of more than 100,000 cusecs. In addition, the dam 
will include a hydro-electric power station at the base 
of the middie dome, since a considerable amount of 
power can be produced without affecting the normal 
distribution of the water for irrigation purposes. 
The additional cost of this station will be small, and 
as a good market for current is available, the revenue 
or profit from power development will reduce the 
operating and maintenance expenses borne by the 
users of water for irrigation. 

In the original investigations, alternative designs 
were made for gravity, single-arch, multiple-arch, 
multiple-dome, and rock-fill types. Comparative 
estimates showed that the multiple-dome design was 
the cheapest and required the least material, except 


stresses. With the reservoir empty, the inclination 
of the domes and the weight of concrete tend to 
eliminate tension stresses brought about by tempera- 
ture changes and shrinkage. 

As to the piers or buttresses, they are massive and 
stable. with thickness increasing downwards to the 
foundation. Their upstream faces slope to meet 
the shortening radius of the domes, and their down- 
stream faces are sloped to secure a satisfactory over- 
turning factor and reduce the load on the foundation, 


American Engineering News-Record, he discusses the 
design as follows: 

“The design of the domes is not so complex as 
might be imagined nor is it difficult to avoid tension 
and keep compressive stresses within reasonable 
limits. For any desired unit-stress limit, and using 
the elastic arch theory, a series of reinforced concrete 
arches is designed to carry the water load, which 
varies, of course, with depth. By varying the ratio 
of rise to span of the arches, there is ample range for a 
practical design to fit each case. For purposes of 
calculation each dome is considered as being composed 
of a series of independent arches normal to the spring 
line, no account being taken of the strengthening 
effect of the dome. As the depth increases, the arch 
is thickened and the radius of curvature and span are 
shortened. The calculations can be made, therefore, 
with as much precision as for a concrete arch bridge. 

* The extrados is a surface of revolution generated 
by rotation around an inclined axis, and through an 
are varying from 180 deg. at the base to about 80 deg. 
at the crest. The intrados is not a surface of revolu- 
tion, because of the thickening of the arch elements 
at the abutments, but is composed of a series of intra 
dosal curves on three-centred arches. The outer 
surface at the top and the inner surface at the base 
are portions of true spherical domes. 

‘** Stresses in the domes due to hydraulic thrust, 
temperature variations and dead load are all in com- 
pression, except for a small area near the base, where 
the most unfavourable loading—-at the Coolidge Dam 

produces a tension cf about 40 lb. per square 
inch. The maximum compressive strength in the 
domes will be about 586 lb. per square inch, and in 
the buttresses 400 lb. Pressure on the buttress 
foundations will reach a maximum of 20 tons per 
square foot. There is extensive use of reinforcing in 
the domes for preventing temperature shrinkage 
cracks, anchoring the concrete to the foundation, and 
transferring shear to the buttresses as the domes 
approach the crest. Although the crest of each dome 
is cast monolithic with the arch ribs of the highway 
bridge, the latter was figured as a separate structure, 
and is reinforced simply for roadway stresses. It is 
not expected to carry any thrust from the crest of the 
dome. 

* Reinforcing was put in the buttresses in hori- 
zontal layers, 28ft. apart Becase of the large size 
of the buttresses and the probability that there would 
be some tendency to crack, two contraction joints 
were put in along the lines of principal stress in each 
buttress. These joints extend from a point near the 
spring line of the dome arches down to the founda- 
tion. Across and above their upper ends, ample steel 
was used to prevent any extension of buttress cracks 
into the domes. During construction, as the pouring 
neared the upper limits of these joints, and before 











ViEw OF DAM IN THE EARLY STAGES OF CONSTRUCTION 


These piers are so shaped as practically to eliminate 
tension stresses due to load and to allow only reason- 
able compression and shear. 

This new multiple-dome design was developed under 
the direction of Major C. R. Olbert, Assistant Chief 
Engineer of the United States Indian Bureau, in the 
Department of the Interior, and after the design for 
the Coolidge Dam had been approved by a board of 
consulting engineers, it was approved by the Secretary 
of the Interior in May, 1926. In a description of 
this interesting structure by Major Olberg in the 


the steel tie above them had become effective, there 
was observed a very slight movement in one of the 
joints. The sliding factor of the dam, with reservoir 
full, is 0-73, without uplift. With 50 per cent. uplift 
at the heel, diminishing to zero at the toe of the 
buttresses, it is 0-76. With the reservoir full, the 
overturning factor is 2-83 without uplift and 2-0 
with uplift.” 

This dam was built by the Atkinson, Kier Brothers 
and Spicer Company, contractors. Work was begun 
in 1927 and was completed during the autumn of 
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1928. For the construction of the dam, concrete 
was made in a pair of concrete mixers of 2 cubic 
yards capacity each, placed on one side of the canyon 
at about the elevation of the spillway. They dis- 
charged alternately into an inclined trough or chute 
leading to the base of a steel hoisting tower on the 
downstream side at the middle of the dam. A 2-yard 
bucket in this tower the and dis- 


raised concrete 








Spillway 


intrados, Spring Line 


Extrados. Spring Line ~ * 


__£1.2303 


Centre Line 
of Buttress 


Centre Line 
S of Dome 


2500 


60K 







held in place by wires attached to anchors embedded 
in the concrete and projecting from the surface of 
each pouring. These anchors consisted of rods bent 
to form an inverted V. 

For the top of each dome, beginning about 20ft. 
below the crest, the shuttering was supported by a 
series of twenty-two timber trusses, 3ft. to 5ft. apart, 
placed at right angles to the centre line of the dam. 
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charged it into a hopper at suitable elevations and 
served two lines of chutes or spouting suspended 
from cables and having an inclination giving a drop 
of lft. in 2ft. to 3ft. of length. Revolving lengths of 
chutes at the ends of the fixed chutes served to dis- 
tribute the concrete over the entire area of the work. 
The pouring of concrete averaged 1100 cubic yards 
per day, with a maximum of 1500 yards, working two 
shifts of eight hours each. The total amount of con- 
crete in the dam and spillway is about 200,000 cubic 
yards. In the domes, the thickness of concrete ranges 
from about 4ft. at the crown to 21ft. at the base. 

The proportioning of the concrete, which is given 
below, was equivalent to about 1 part of cement to 
3 parts of sand and 7 parts of crushed stone, including 
some blocks or pudding stones of Tin. size, which 
was the largest allowed. This proportioning gave 
about one barrel of cement per cubic yard of con- 
crete in the domes, and 0-9 barrel per cubic yard in 
With a water cement ratio of 0-9 
to 1-1, the maximum drop or slump allowable in the 
slump test was 5in. Two classes of mixture were 
specified, as follows, but these were modified from 
time to time as conditions changed. 


the buttresses. 


In In 
domes buttresses. 

Cement 1-0 1-0 
Sand 2-7 3-1 
Stone, 4 in. to 2hin. . 3-1 3-7 
Stone, 2}in. to Tin 2-8 3-2 
Strength in 28 days, re 

quired, Ib. ate: « 22) 1800 
Strength in 28 days, by test, 

Ib. ; 2922 . , 2552 


In view of the peculiar and constantly changing 
shape of the domes, it might appear that there would 
be considerable difficulty and complication with the 
forms or shuttering, involving expense and loss of 
time in shifting and adjusting the shuttering as the 
concrete advanced upward. This proved not to be the 
case, however, for the contractor, after careful study 
of the problem, devised a system of adjustable or 
flexible wood frames or panels that could be used 
several times. These panels were about 4ft. by 8ft., 
and had the frames covered with lin. planking. By 
means of saw cuts in the frame timbers and the easy 
bending of the plank covering, the surface of the 
panel was so flexible that it could be adjusted readily 
to the varying curvature or double warp of the domes. 
The adjustments were made exact by measurement 
from numerous points set by a transit instrument. 

On the inner face of the dome, the panels were 
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These trusses, of which the middle ones were about 
55ft. long, had their lower ends seated on rods or 
lugs projecting from the face of the concrete already 
placed. Their upper ends were seated on the upper 
boom of one of the steel arch ribs carrying the shutter- 
ing for the concrete arch of the highway bridge. 
To enable the trusses to remain in position for a 
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sufficient time, these upper ends fitted into U-bolts 
which were embedded in the concrete of the arch. 
On these bolts were threaded sleeves, so that when the 
concrete of the arch had set, these sleeve nuts could 
be screwed up sufficiently to transfer the load of each 
truss from the steel rib to the U bolt and the concrete 
arch. 

The final step in the completion of the dam was to 
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VERTICAL SECTION 


apply a coating of gunite or stiff cement grout over 
the upstream surface of the domes, to prevent any 
leakage, and to give a smooth finish. This was done 
by compressed air. A layer of wire netting was 
first spread and secured in place. Then the grout 
was discharged from the pneumatic “ cement-gun ’ 
through a line of rubber hose, ending in a nozzle 
held by a man and pointed downwards. Owing to the 
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insecure footing on the dome, the man was supported 
by a rope sling. and had both hands free to mani- 
pulate the nozzle. 

Within the base of the middle dome will be the 
power station for a hydro-electric plant developing 
10,000 kilowatts. The penstocks and controlling 
gates are arranged in and operated from two towers 


13°71 ft. 
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DAM AT VARIOUS LEVELS 


on the upstream side of the dam. These are in line 
with the buttresses, and each has a service bridge 
carried by an arch and connecting with the main 
highway across the dam. 

Both the design and erection of this large dam-—ot 
unique type—were under the direct charge of Major 
Olberg, as Assistant Chief Engineer of the United 
states Indian Bureau. In the description prepared 
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66 
by him and quoted above, he gives credit to the 
following engineers associated with him :—Mr. H. C. 


Neuffer, designing engineer ; Mr. J. A. Fraps, assistant 
designing engineer ; Mr. C. H. Southworth, construc- 
tion engineer ; and Mr. E. L. Ross, electrical engineer. 
Mr. Fred A. Noetzli was consulting engineer, and Mr. 
Noetzli and Mr. L. C. Hill constituted a board of 
engineers appointed to pass on the plans. A second 


advisory board was composed of General W. C. 
Langfitt, United States Army, and Mr. A. J. Wiley. 
It was on the joint recommendation of these two 


boards that the multiple-dome type specially designed 
was adopted for the Coolidge Dam. 

In conclusion, it may be explained that in the 
design of the domes they were calculated as a series 
of unit arch sections, each arch section being deter- 
mined for the load it would have to support. The 
method employed was based on the elastic theory, and 


is given in the book on “ Reinforced Concrete Con- 


struction,” by George A. Hool—Graham Hill and 
Co., London. The stress in the buttress was calcu- 
lated by the parallelogram method, including the 


effect of the shape of the base. The computations 
were checked by a modification of ** Cain’s Method,” 
whereby the intensity and direction of the principal 
stresses were determined. The elastic theory is also 
the basis of Cain’s method. 

An advantage of the new multiple-dome type is the 
facility with which it lends itself to design. Owing 
to the many variables, the maximum stress can be 
fixed at any resonable amount, and the dam designed 
with that end in view. For example, in this case, 
the maximum combination of compressive 
in the domes was fixed at 600 lb. per square inch, and 
the succeeded in getting 5681lb. In the 
buttresses, the compressive strength was placed at 
400 lb. per square inch, and the actual design gave 
396 lb. There is no tension in the buttresses, and in 
the dome 
which occurs at the base of the dam, and is due 
temperature. Under load, the maximum tension in 
the domes is 40 Ib. 
submerged and will never be exposed, it is probable 
that the maximum tension will never occur. 
provide for tension and also for shrinkage stress, the 
domes are amply reinforced with steel bars, placed 
from the surface on both the interior and exterior 
faces. The 
of “ gunite,” 
the 

In its appearance. 
structure, while it is 
and quite as stable 


stresses 


design 


Hin. 


l}in. thick, as a further protection for 


steel. 
the dam is an unusually hand 
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Retardation and Prevention of 
Oxidation. 


RHODIN, F.LA« 


On 


iy JOHN G. A 


No. I 
In the Chemistry and Industry” Transac- 
tions of the Society of Chemical Industry for 
August 10th and Il7th, there appeared a Messel 


Memorial contribution by Monsieur Charles Moureau | 


French 
Auto- 


some- 


and Monsieur Charles Dufraisse, two eminent 

The Negative Catalysis of 
Anti-oxygenie Activity.” This 
covers a subject which is of an 


pi ofessors, on 
oxidation or 
title 


what strange 


absorbing interest to engineers, in the first instance, 


and to the whole of mankind as the beneficiary in the 


second. It concerns nothing less than depriving the 
oxygen of the air of its destructive function, and, 
secondly, in the modifying of violent, explosive 
oxidation processes for useful purposes. Negative 
catalysis might be replaced by the more widely 
understood expression paralysis, especially as the 


action of a paralysing poison is a case in point, and, 
furthermore, these French investigations deal with 


caused by minute quan- 
they 


only to find 


effects of great magnitude 
tities of a third 


treat theoretically in a tentative manner, 


extraneous substance, which 


that negative catalysis is positive. 


Catalysis in chemistry means straight or direct 


action, which may be a combination or a decom- 
position. caused by the presence of a catalyser,”” 
which acts out of proportion to its chemical 
equivalency, though within certain limits in propor- 
tion to its mass. Combinations by catalysis are 
much to the front to-day, like, for instance, 
hydrogenation of oils into solid fats by means 


of metallic catalysers. Decomposition by this means 
is not so commonly known, but it is quite an ordinary 
phenomenon. If you make sulphate of lead red- 
hot it remains stable, but if you add a minute quan- 
tity of iron filings, you can decompose it completely 
into lead oxide and sulphur trioxide by heating in 
air, &c. This class of catalysis is easily explained, 
whereas the mechanism of the previous case is more 
obscure, though it is probably very similar. 

Now, the commonest of all catalysers is water, which 
is necessary for practically all chemieal reactions 
within a very wide range of temperatures. Without 





unloaded the maximum tension is 140 Ib., | 
to 
| 


Since the base of the dam is now | 


To | 


back of the dam is faced with a coating | 


as dams of other and | 


| been a mystery, 
| but 


| pressure 
| top of the tube is, however, bent round, and expanded 
into a 





water iron will not rust, carbon will not burn, chlorine | in water, if the reaction changes from acid to basic, &c 


will not combine with ammonia, &c. &e. Messieurs 
Moureau and Dufresse cite some of the well-known 
experiments of Baker, Dixon and others in this 
direction, but they do not appear to have considered 
the probability that their own explanation of the 
inhibition of catalysis is closely connected with the 
actual presence of moisture. To this I shall return 
after having briefly described the essentials of these 
investigators’ publication. They start by reiterating 
the unique position of oxygen in Nature as being the 
only strongly chemically active elementary substance 
occurring in considerable quantity. The consequence 
is that oxidation processes are very common in this 
world, and a great number of them are auto-oxida- 


tion phenomena influenced by catalysers. To my 
unsophisticated mind, this undoubted fact proves 
that there are just as many substances with an 


affinity for oxygen as there are processes of this kind 
going on, and as the oxygen contents of the air do 
not vary appreciably in a century, we must take it 
that there are just as effective processes at work 


setting the oxygen free again, or—and that is the 
rub—that all these processes have effects infin- 
itesimally small compared with the sum total of | 


atmospheric oxygen. There is probably an excess 


of fixation of oxygen, but geologically this is of very 
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small indeed, whereas to mankind the 
auto-oxidation of metals alone may, in time, make 
industry such as we know it impossible by spreading 
the metallic oxides about enough to make collection 
impossible. If Messieurs Moureau and Dufresse 
wanted an apology for the study of anti-oxygenic 
action, this seems to me to be the one par excellence. 


consequence 


| The historical details of the struggle of mankind in 
| combating the destructive effects of oxidation given 


by these authors are somewhat meagre, but we might 
agree with them that “ anti-oxygenic activity has 
* not only “ up to the last few years,” 
maybe remains one to this day. How they 
attempt to throw light on the subject is shortly as 
follows. 

To begin with, they constructed an experimental 
apparatus similar to the one used for measuring vapour 
on the barometric tube principle. The 
test tube in which various liquids can be 
exposed to an atmosphere of oxygen, and the varia- 
tion of pressure is measured by the rise of the mercury 
in the vertical tube—Figs. 1 and 2. In this class of 
apparatus these authors have studied the effect of 
innumerable substances upon the oxidation of easily 
oxidisable compounds of which they give benzal- 
dehyde as a typical example. An addition of 0-1 per 
cent. of hydroquinone prevents the rise of the mer- 
cury by the normal absorption of oxygen. Curves, 
illustrating the variations with the percentage of 
hydroquinone added, are given in Fig. 3. Benzal- 
dehyde is given as an example of true combination 
with oxygen, as this substance converts itself into 
benzoic acid when exposed to the air, as, being an 
aromatic or cyclic aldehyde, it has no tendency to 
polymerise, like the aldehydes of the fatty or aliphatic 
series. Now the curious fact is that hydroquinone | 
prevents such polymerisation, as the authors show in 
the case of acroleine, which I might explain is an 
aldehyde formed by depriving glycerine of water, 
and which gives the characteristic smell to burning 
fat. They have replaced hydroquinone with a whole 
series of easily oxidisable substances, including 
sulphur, phosphorus and certain metals; in fact, 
they have varied both participants in the reaction 
in a great many ways, and they have found that the 
same substance may inhibit oxidation of one and 
promote that of another form of oxidisable matter. 
Their mode of expressing things is rather slipshod, 
as they put oxidation and polymerisation as equi- 
valent, as, for instance: ‘“* Iodine, a strong anti- 
oxygenic catalyst towards benzaldehyde is _ pro- 
oxygen towards styrene.” (Styrene does absorb a 
small amount of oxygen, like acroleine, but then it 
polymerises into a solid, being itself a polymerisation 
product of acetylene.) Furthermore, such a reversal 
of anti-oxygen to pro-oxygen can occur with the 
same substance, ¢.g., a solution of sodium  sulphite 





| hypothetical peroxides balance each other. If 
| or the other 


| extremely 


| a dielectric can be ionised, 





Taken all round, this method of ascertaining 
the probable practical effect of certain small additions 
to various liquids with regard to their behaviour 
towards oxygen is simple and convenient, and it is a 
pity that it has not been applied to the behaviour of 
finely divided metals, moistened with solutions of 


| hydroquinone and of other soluble substances amongst 


direction. The 
* unsatu- 
perfumes, 


considered in the other 
however, limit their scope to 
aldehydes, delicate 
as they say in the section 
they jump from 
which is too 


the many 
authors did, 
rated hydrocarbons, 
rubber, fats, oils, and so on,” 
on practical applications. Anyway, 
these experiments to a tentative theory, 
much akin to metaphysics to have any connection 
with the actual experiments. 

They postulate that the catalytic oxidation 
cesses are irreversible in the cases in question, ¢.9.. 
that benzaldehyde cannot be regenerated free 
oxygen from the benzoic acid formed, &c. A second 
postulate is that the catalyst acts in a positive sense 
in all cases, but gives rise to peroxides of both catalyst 
and the ‘“‘active”’ molecules of the oxidisable sub 
stance, which peroxides destroy each other and revert 
to the status quo ante in cases of “ anti-oxygenic 
catalysis.’ In this way the “active ’ molecules 
are kept busy with those of the catalyst in a cyclic 
which achieves nothing as long as the two 
one 


pro 


process, 


is formed in @xcess the action is either 
negative or positive catalysis. In this way the theory 
will adapt itself to any observed facts, but its meta- 
physical nature is obvious from the following remark 
by the authors on page 827 of the issue of August 
10th of the cited publication (second column, third 
paragraph): —** Whilst in our experiments the con 
centration of the primary peroxide has never attained 
the order of that of the activated molecules 
small), in the experiments of Gaffron. 
where the activation is produced by the application 
of external energy (light), the concentration attains 
a value at which the properties of the peroxides may 
In particular, we are interested in 
catalytic dissociation, which is 
catalytic dissocia 


(7.4 


be examined. 
the possibility of 
predicted by our theory.” 


Now, ** 
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tion” is a guarded expression like “ activation, 


which is borrowed from Arrhenius’ first public ation 
on electrolytic dissociation. The reason is probably 
that the authors treat electrolytes and dielectrics 
together, and do not feel justified in assuming that 
but may be capable of 
forming “ active ** molecules which | presume they 
consider electrically charged. How catalytic dissocia- 
tion can be equivalent to the well-known action of 
light in producing organic peroxides is left to the 
reader's imagination. I take it that practically all 
catalytic phenomena are assoc iated with the presence 
of hydrogen ions, and that all hydrogen compounds 
are more or less dissociated into partly such ions. 
Dixon found many years ago that hydrogen com 
pounds will restore reactivity to thoroughly dried 
gaseous mixtures in the same way as water, and 
Hughes confirmed this with respect to ethyl alcohol. 
We must further ascribe the influence of metallic 
catalysers on hydrogen to the ionising by imparting 
of electric charges and soon. In the case of dielectrics 
we can assume that the inverse value of the incubation 
resistance is proportional to the ionisation and the 
conductance electrolytic. This return to Berzelius’ 
dualistic theory with regard to dielectric hydrogen 
compounds has a great deal of plausibility, if we 
consider the chemistry of the cyclic hydrocarbons, 
which concerns the reactivity of the hydrogen atoms 
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only. If benzol is acted upon by chlorine, hydro- 
chloric acid is formed as the main exo-thermic reaction 
and the addition of chlorine’ to the benzol-rest is 
accompanied by a smaller dissipation of energy. Even 
a heated mixture of sulphuric and chromic acid only 
oxidises two hydrogen atoms of anthracene giving 
anthraquinone, &c. An example might be given with 
practical bearing upon the subject under discussion, 
viz., chloroform. This substance was one of the 
supporting pillars of the type theory as opposed to 
the dualistic Berzelian, but if pure it readily decom- 
poses in the air and light, yielding free chlorine, hydro- 
chloric acid and phosgene gas. If a percentage of | 
alcohol up to 1 per cent. is left in the preparation, 
it keeps practically unaltered. In this case one 
chlorine atom and a hydrogen one are partially ionised 
with a tendency to oxidise, and this is prevented by 
a small percentage of alcohol acting as an anti- 
oxygenic catalyser. Messieurs Moureau and Dufraisse 
have thus on consideration no need for any particular 
catalytic dissociation as an adjunct to their peroxide 
theory. Whether this theory has any permanent 
validity or not, these gentlemen have all the same 
shown experimentally that a great and varied number 
of substances occurring as impurities affect the ten- 
dency of other substances to oxidise either favourably 
or the reverse, and maybe that the incredible magni- 
tude of the actions depends upon the reactivity being 
confined to a small quantity of dissociated atoms, or 
molecules or particles, if they prefer that expression. 
The general characteristic of that class of catalyst 
is in this case a strong tendency to oxidise. By far 
the most important part of the Messel contribution 
is the experimental method, which is so simple and 
direct that it should lead to almost universal efforts 
to solve the important practical problems 
involved. 








most 


If we now turn to these practical problems it seems 
that these investigators have taken very little interest 
in the most important of them all, viz., the prevention 
of rusting of iron. They only mention casually that 
this can *‘ be prevented by covering them (the iron 
objects) with a thin coating of paint.”” Unfortunately, 
this remedy is far from permanent, and hence very 
costly in the long run. Then there is galvanising or 
coating with zinc, the effect of which is far more last 
ing than that the ordinary electrolytic theory would 
lead one to expect. Undoubtedly the original idea 
was that the more electropositive zinc would be 
attacked by preference, if the iron were exposed any- 
where. As a matter of fact the reverse occurs, and 
once the iron is exposed it perishes at a very quick 
rate. Furthermore, the more electro-positive zinc 
resists the atmosphere vastly better than mild steel 
under any circumstances, and quite often better 
than wrought iron. I am now talking of commercial 
zinc, containing a modicum of lead, as pure zinc resists 
corrosion of almost any kind with an astonishing 
tenacity. Many theories have been advanced, such 
as a continuous film of hydrogen, a form of grey 
‘oxide forming an impervious film, &c. These 
films have a great advantage to speculative investi- 
gators, as their presence is as difficult to prove as 
their absence. We might even suppose that some 
impurity of anti-oxygenic catalytic nature is the 
cause. When, however, the zinc starts forming car- 
bonate on the iron, it perishes alarmingly quickly. 
For this reason wise men prefer to give a galvanised 
iron roof a coat of paint at once, as the paint 
sticks to the zine surface better and adheres to it 


longer than to iron, which means economy in the long | 


run. Another form of coating for iron is electro-plating 
with chromium orcadmium. Both metals give highly 
resistive coatings, but there has not as yet been suffi- 
cient time for any trial of permanency in the true 
sense. Iron has, however, a property of occasionally 
coating itself with a skin of black oxide, which is as 
everlasting as anything in this world. What is more, 
this film reforms itself, if by any chance a strong acid 
should penetrate and give rise to red rust in the 
affected part. 

From natural reasons all the Nestors amongst the 
specimens which have stood the test of centuries 
were made from charcoal iron and steel, by the old 
processes, but I have fairly old specimens of crucible 
steel, Martin and Bessemer steel, at my disposal 
which all look like ebony and appear unchangeable. 
A process which would induce iron and steel to oblige 
in this direction at will and without fail would simply 
be invaluable to mankind. I have been obsessed with 
this idea for years, and I have collected facts con- 
nected with the phenomenon, of which I shall enum- 
erate a few. To begin with, the action is probably 
not electrolytic in the ordinary sense, as it is almost 
unthinkable that the traces of iron salts would 
oxidise to only halfway between the monoxidic and 
trioxidic state in the atmosphere. Secondly, it is | 
almost certain that the mechanism is the reduction | 
of water in the gaseous state at a very slow rate. | 
There is the well-known fact of the coating of an iron | 
tube with a hard oxide incrustation, when steam is 
passed through at red heat. This coating approxi- 
mates magnetic oxide in composition. The rate of 
formation decreases with temperature at a very quick 
rate, but there is no reason to suppose that it ceases 
altogether at ordinary temperatures. If you prepare 
magnetic oxide by decomposition of steam and 
dissolve it in hydrochloric acid and pour this solution 
(not vice versa) in an excess of ammonia, you get a 
black, granular precipitate, which becomes magnetic 





| copper of cast iron which has been used for boiling | 


| a sketch of the apparatus such as it would be to serve 


vessel C. This is provided with a side tubulure in 
which the glass stopper of the capillary three-way tap 
3 is fitted. The bottom tap 2 is connected with a 
levelling vessel by means of pressure rubber tubing. 
| The volumes of B and C should be equal to that of A. 
All the ground joints should be safe against vacuum 
In order to be able to compute the area of the metal 
acted upon easily it is best to draw the specimens into 
wire of the same diameter and to use equal lengths 


on drying. This peculiar fact shows, apparently, that 
the magnetic oxide keeps its nature in solution, and 
also that it may be formed by pouring a solution of 
equivalent proportions of the chlorides into ammonia. 
Continuing, these adhesive coatings of black oxide | 
appear mostly on pure hammered wrought iron and 
steel ; on ordinary qualities they are not protective and | 
permanent, and on rolled material less so than on 
hammered stuff. Dust falling on a bright surface of | 
pure wrought iron promotes ordinary red rust, whilst | rolled up into small spirals, which are introduced 
the under side of the same piece remains bright and | into the reaction vessel C through the tubulure. The 
eventually turns black. With pure iron an originally | whole of the apparatus should be enclosed in a water 
red coating of rust often turns black, especially if | thermostat with glass front and back through the 
Alkali promotes black rusting very often, | bottom of which the tap 2 protrudes to allow the 
I have got a so-called | manipulation of the levelling vessel. Mercury is 
naturally used as the filling fluid. The liquid to b« 
| vaporised is put in small capsules D, which can be 


handled. 
even in the case of cast iron. 


with soapsuds for years and is now coated with shiny 


black oxide and never rusts with little or no care. | connected with the three-way tap 3 as shown. All! 
The case is the same with tools for working Portland | specimens should be chemically cleaned before 
cement. For that matter the remarkable lasting | starting. 


power of ferro-concrete is a case in point. This points Specimen Experiment.—I\t is decided to investigat 
to the probability that hydroxyl ions may predispose | the influence of water vapour free from air at 30 deg 
to the formation of the black oxide and’ bring us back | Cent. At this temperature the pressure of saturated 
to Cushman’s researches. Reviewing these observed | water vapour is 31-5 mm. mercury, and the weight 
facts the direction of research would be : of 50cm*. vapour is 0-1505 grammes. The baro 

Steam Effects.—(1) Exposing iron and steel speci- metric —— is, aay, 760mm. To avoid condensa 
mens to steam with short temperature increments | 0M, working under 25 mm. pressure is decided upon. 
between 100 deg. Cent. and, say, 600 deg. Cent. | With the specimen in © the mercury 18 adjusted 

2) Exposing similar specimens to water vapour, approximately as shown in Fig. 4, with taps 1, 2 and 4 
with or without oxygen, at temperatures below | °Pe” and 3 in position C. Tap 4 is then closed and the 
100 deg. Cent. | levelling vessel is raised further till the mercury reaches 

(a) Without additions. tap 1, which is then closed. Tap 3 is then turned to 

(6) With the specimens coated with thin layers Fosition 6 and the waser & boiled Lows D to expel ae 

Mpa one : ee 7 aeR. | and, whilst hot, 3 is turned to position c. An efficient 
of sodium peroxide or other similar peroxides. ane “ap srg Lower } hae sr ome 

(ce) With mixed vapours containing : oo PUP S NS CURRETIES CO Che peaysoung 
capillary and set going, tap 4 is opened and closed as 
the mercury reaches it, the evacuation being continued 
till agood vacuum is obtained in C, when tap 3 is turned 
into position a, and the temperature of the whole 
apparatus is adjusted to 30 deg. Cent. apart from D, 
| which is kept cold. By manipulating the levelling 
vessel and tap 1 a volume of air at atmospheric 
pressure of 1-6cm*.* is allowed to enter A, afte: 
which the levelling vessel is lowered enough to open 4, 
observing the mercury fall in B. The starting point 
for the experiment is obtained by adjusting the 
mercury level in A to the mark m, when 2 is closed 
}and 3 is put in an intermediary position between « 
andc. The level in B should be close to m, and can 
be adjusted exactly by manipulating taps 3 and 2 and 
| heating or cooling D, as any physicist will know how 
When levels m and m, are adjusted the apparatus is 
left at constant temperature and the levels m and m, 
are observed periodically. 

The query is, Will the meniscus at m fall, rise or 
remain stationary ? If there is an oxidation of iron 
by water vapour without a catalyst at ordinary tem 
perature, the hydrogen formed has just the same 
volume as the water vapour, and the meniscus should 
|remain stationary, but iron would, under these con 
ditions, occlude or adsorb probably the whole, thus 
causing a more or less rapid fall of the meniscus 
Should the meniscus remain stationary permanently, 
| the absence of a chemical action might be concluded. 
I may say that the apparatus in Fig. 4, which extends 
the scope of that of Messieurs Moureau and Dufraisse, 
|}can be made incredibly sensitive by further com 
| plication and applying the index principle of Otto 
| Petterson and adjustment of the volume of A by a 
column of mercury in a fine capillary inside the cylin 
drical part, actuated on the principle of Sondén by 
a micrometer screw. Probably the establishment of 
the existence or the reverse of an interaction between 
| pure water vapour and metallic iron at temperatures 
like 30 deg. Cent. will require all the refinement of 
| apparatus possible, even to the most advanced tech 
| nique of to-day, as the formation of even the faintest 
coloured film on polished pure iron in pure air takes 
months. I cannot in this article go more deeply into 
| the subtleties of the action without a catalyst; with 
|}many the apparatus in Fig. 4 should be sufficiently 
sensitive. So far action by steam. 

B. Possible Formation of Black Films by Chemical 
| Action.—With regard to this, makers of gun barrels 
have for a very long time employed some kind of 
“ browning *’ process, which leaves the surface of the 
| barrels coated with a brown oxide film of a fairly 
protective nature, approximating that of the natural 
black oxide. One method consists in rubbing the 
{cleaned iron surfaces with antimony butter—anti- 
| mony trichloride, SbCl,—-mixed with olive oil. The 
| chemical action consists in precipitation of metallic 
| antimony and the formation of ferric chloride, which 
|is partially reduced to ferrous chloride by the iron. 
This chloride mixture rapidly takes up oxygen through 
against a vitiated vacuum, the pressure of which can | the catalytic action of the Le —— and thus e 
be regulated at will. The principle is well known, thin oxide coating is formed, ¥ hich w nen w — and 
having been used by Lunge and Hempel for ordinary | dried is oes ber the nape S — i. t _* 
gas analytical purposes. The cylindrical vessel A | pe ata = “ar Rvmnrmiigse DD oe ’ ne 
is continued upwards by a small graduated part | M2 View of Messieurs 4 a aed ee — 
allowing accurate mensuration of small volumes of here a — he ve -—- beer oo nso 
air. Its volume between the mark m and the joint to |” CUAE-ORy . muggers soe bly the antameny 

shortens the time of action, but it is not necessary, as 


the capillary at o may conveniently be 50 cm*. A | °°". . Aer 4 : 
capillary tap 1 is provided at the top. A continues ferric chloride and even nitric acid are employed for 
downwards as a graduated barometric tube of as | ‘© Same purpose with good results. Taking ferric 
small a bore as practicable, say, a 2 capillary | Chloride, would it be possible to balance the con- 
which forms a T joint with the tap 2 to bend upwards | C°Mtration and the time of exposure so that sudden 
into another barometric tube ar et on ‘as ot the | ™Mmersion in an excess of ammonia would produce 
top into a second cylindrical vessel B, which again is ' a 
connected by a capillary with the small reaction 


(1) Reducing compounds like alcohol, ether, 
hydrocarbons, &c. &c. 

(2) Vapours of unstable nature, like benzol- 
dehyde, chloroform, &c. &c., which easily give 


. 


rise to acids by oxidation. 


out in an 


carried 


All these experiments may be 
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apparatus of the kind proposed by Messieurs Moureau 
and Dufraisse, allowing the observation of alteration 
of pressure, when working with unsaturated vapours. 
In order to make myself fully clear I give in Fig. 4 


these purposes, whilst allowing easy manipulation. 
The apparatus must be a closed one, because, when 
examining the effect of vapours without air. or 
oxygen the acting pressures are low at low tempera- 
tures. I have, hence, designed the apparatus to work 











* 1-6 cm.® air at 780 mm. pressure expand to 50 om.* at 
25 mm. pressure. 
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instantly a decently adhesive black coating ? It is 
certainly worth trying, as this would open the road 
to something cheap and hence practical. 

[ mentioned above that slow oxidation in presence 
of alkali seemed to predispose iron and steel towards 
the formation of black, protective oxidation. Here 
some fundamental experiments might be made with 
heating or even boiling iron objects with mixtures of 
caustic alkalis and their peroxides in order to ascer- 
tain whether black films will form with practical speed. 
\s these peroxides easily decompose with water, the 
action should be started in the cold. Sodium peroxide 
is the more stable, and it is of great interest to know, 
whether sufficient Na,O, will remain in equili- 
brium at 100 deg. Cent. to act catalytically. Accept- 
ing the theory of Messieurs Moureau and Dufraisse, 
we know that iron forms a higher oxide than the 
‘peroxide " Fe,O;, viz., ferric acid, FeO,, salts of 
which are fairly easily produced, and it is not ** stretch- 
ing it ** too much to imagine that an actual superoxide 
FeO, may exist, momentarily, to perform the circular 
reaction of these investigators. Supposing the 
magnetic oxide has the formula Fe,0O,.FeO we 
might conceive of the reversible reaction 

Fe,0, . FeO + OZ Fe,O,.FeO.[O]. . (1) 
in which [O} stands for the charged oxygen atom 
added to their anti-oxygenic catalysers. The other 
reversible action would be 

} (Fe + O,)24hFe(O],. . . (2) 
he products of (1) and (2) meeting causes reversal. 

Like the theory cited, this is metaphysics, but it 
will give a certain resting point to the mind as to the 
action of these films, as conforming with the views of 
Messieurs Moureau and Dufraisse. I have written 
these formula like those of the paper with the square 
brackets indicating atomic charge. They ought to 
he 

FeO, . FeO + O + AE @ Fe,O,. FeO. [0] (3) 
and 

} (Fe + O, + 2AE)@4Fe[O}, ~ (4) 

Chis to indicate the energy quantities \ E which 


of standard construction, are fitted with water 
jackets and are cooled in a siriilar way to larger 
valves. The high-frequency ci rrent generated was 
used to energise four Neon-filled letter lamps, 
forming “M.O.V. Company.” Neon lamps, placed 
in the vicinity of the exhibit, lit up spontaneously. 
A machine was shown that makes valve filament 
supports entirely automatically. Nickel wire from 
a reel is fed into the machine, which drops the 
supports cut to the correct length, and with one end 
flattened and bent over down a chute. 

An entirely new range of dull-emitter transmitting 
and modulating valves was exhibited. These show a 
considerable advance in performance, coupled with 
considerable economy in filament consumption. The 
approximate electrical characteristics of the types are 
given below 





DETI 
sw. DET. 2. DEM. 3. DET. 3. 
Filament volts , 6-0 12-5 15-0 15-0 
Filament current 2-0 3-0 4-0 4-0 
Amplification 8-5 16-0 5-5 16-0 
Impedance ‘ ‘ 5000 1000 1250 3000 
Anode volts. 1000 
} max. 





balance in cases, when progressive chemical action is | 


absent. 

Here I wish to make the addition that these 
reactions are unthinkable without water being present, 
and that the “‘ dry ”’ oxidation films must form in the 
presence of water vapour as an intermediary for the 
exchange of the energy quantities. In other words, 
although not electrolysis in the ordinary sense, cata- 
lvtic action accompanies ionisation of a hydrogen 
compound. Furthermore, A E in (3) and (4) cannot 
balance perfectly there must always be a A, E 
is P.D. in the best case almost infinitesimal, but the 
action must be progressive one way or the other. 
wr else it cannot exist at all. 

| have now brought the matter of a possible appli- 
cation of the theory of Messieurs Moureau and 
Dufraisse to that all-important problem, the pro- 
tection of iron against rust, and I have endeavoured 
to show how their experimental method may be 
adapted to critical investigations in this line. Address- 
ing practical readers, I have taken the black oxide 
film as a proven example of perfect protection and 
indicated some ways in which experiments should 
be made to find how these films could be produced at 
will in practice. In the next article I shall enter into 
the protection of rubber against perishing by oxida- 
tion, and anti-knocking compounds. From a purely 
theoretical point of view, the working hypothesis 
ot the cited authors is unsatisfactory without an 
external addition of free energy, which starts the 
catalytic action, the progress of which, if ‘* positive 
is generally easy to understand, if exo-thermic like 
most oxidation processes, which vield the energy to 
keep the catalysis going. Once started, the action is 
confined to the charged or dissociated particles, just 
like electrolysis, and I shall discuss the possibility of 
extending the ordinary theory of electroysis to 
ermmbrace this peroxide hypothesis to explain the start. 


(To be continued.) 








Physical and Optical Societies’ 
Exhibition. 


No. II 


(conclusion).* 


On the stand of the M.O. Valve Company, which 
tuakes Marconi and Osram valves, something inter- 
esting is generally to be found. This year several 
pieces of apparatus, designed chiefly to demonstrate 
how the high frequency current generated by valves 
may be used for widely different purposes, were shown 
in operation. By means of two large oscillating valves 
generating high-frequency current, metallic filament 
lamps were made to light inductively and water was 
made to boil in the same way by immersing a metallic 
loop in the liquid. The highly advanced technique 
of cooled anode valve manufacture was demonstrated 
by an oscillating circuit with two miniature cooled 
anode valves in parallel. These two valves were fed 
with alternating current from the mains through the 
usual transformers, the anodes being at a potential 
of approximately 5000 volts R.M.S., and dissipating 
approximately 400 volts. The valves, which are not 


* No. I. appeared January 11th. 
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A demonstration was arranged with a view to show- 
ing how the dimming of a rectifying valve filament 
may lead to serious overheating of the anode, with 
consequent loss of filament emission. This action is 
due to the increased impedance of the valve, which 


gives rise to a larger voltage drop across the rectifier, | 


causing the anode to dissipate a much higher wattage 
than normal. 

This year Ferranti, Ltd., of 
exhibiting electrical instruments of 
including thermal instruments, rectifier instruments 
for power supply frequencies, ammeters for 132-kV 
systems, a multi-range test set, a valve tester, and a 
portable A.C. voltmeter. In the thermal instruments 
the thermo couples used are in vacuum for the low 


Hollinwoc xl, were 


various 

















Fic. 9 VALVE TESTING SET FERRANT!I 


ranges and in air for the higher ranges. The lowest 


milliampére range is 25, which is also used for volt 
meters and the upper long 
scale (2}in. on a 2}in. diameter instrument), good 


range 5 amperes. <A 


damping and accurate workmanship are the outstand- 
ing features of these instruments. As the couples 
are insulated from the heater, there is no capacitence 
effect of the and no reversal 


error on D.C. 


movement to earth 
The instruments are equally accurate 





on high frequencies, supply frequencies or direct 
current. One of the instruments has been in satis- 
factory operation for some time on a 3-m. wave length. 
Temperature compensation is good, /.¢., less than 
0-1 per cent. per degree Centigrade, and the overload 
capacity is about 50 per cent. momentarily. The 
| moulded insulating cases are particularly suitable for 
| high frequencies. The consumption of these instru- 
|ments is very small, 7.e., for the 25 mA size, about 
20 milliwatts. 


Rectifier instruments were among the attractions | 


on this firm’s stand. The standard 
radio instrument movements are 

Westinghouse copper-oxide rectifiers to 
A.C, instruments, having the following features : 

(1) High torque, equal to that of moving coil instru- 
|ments; (2) efficient damping, equal to that of 
|ordinary moving coil instruments; (3) very small 
current consumption, which is constant for all ranges ; 
| (4) improved scale shape. The ranges are :—0-l, 
0-10, and 0-100 volts. The lowest range has a 
separate scale, but the 10 and 100-volt indications are 
contained on one scale. Consumption is either 7-5 mA 
or 1-5mA and these figures apply to the 1-volt range. 
In the single range pattern these instruments are 
available in ranges from 0-1-5 mA to 0-50 mA, 
and from 0-1 V-to 0-250 V. They are correct on 
all power supply frequencies and wave forms. The 
instruments are corrected for temperature, the error 
being very small. This class of instrument is par- 
| ticularly suitable for low voltage and current ranges, 


combined 








kinds, | 


Ferranti 2$in. | 


and for cases in which a very low volt-ampére con 
For general laboratory work 


sumption is essential. 
voltmeters are 


ithe milli-ammeters and low-range 
| claimed to be unequalled, combining low consumption 
| with the robustness of switchboard instruments. 
| The Ferranti instrument shown in Fig. 9 is for 
| testing the valves in a wireless receiving set 
working conditions. To do this, the valve to hx 
tested is removed from its socket, a plug which is 
|} permanently attached to the instrument is inserted 
in its place, and the valve is then reinserted on top 
of the plug. By rotation of the switch knob to the 
positions marked on it, it is possible, to read, sueces 
|} sively and on the same dial, anode volts and current 
| filament volts, grid bias volts, and continuity of the 
grid circuit. The ranges are Anode volts, 0-100 
land 0-300; anode current, 0-10 and 0-100 mA ; 
| filament volts, 0-10; grid bias, 0-10 and 0-100 volts 
| As a voltmeter, the resistance of the instrument is 
| 1000 ohms per volt—7.e., | mA full seale current. 
Several teatures are embodied in a 
| high grade that Was 





special 


microphone—see Fig. 10 
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FiG. 10 MICROPHONE IGRANIC 
exhibited by the Ivrani Flectrt Company It 
is claimed to respond uniformly to sound waves 


of all frequencies, and with complete freedom 
from objectional background 
mar the results obtained from other microphones 
the path of the current ts 


plane of the diaphragm 


noises which so often 


It is designed so that 
jat right angles to the 
with the that 
the diaphragm at right angles to the direction of 
As it is possible to employ a diaphragm 


result sound waves impinge on 


current flow. 
that is a non-conductor and practically non-resonant 
the instrument is said to respond evenly to notes of 
jall audible frequencies. The uniform 
response of this current 


remarkably 
frequency Transverse 
microphone is not, however, only due to the use of a 
non-resonant diaphragm, but to other important con 
mnter- 


structional details. Several compartments are 


spaced between the two electrodes, each containing 


carbon granules of a size different from those in other 

















FiG. 11- MICROPHONE CONTROL UNIT IGRANIC 


with | 
produce | 


| compartments. Each group of granules responds to 
} one band of frequencies more than another, and the 
| grading of the granules into groups of various sizes 
| ensures that all frequencies are dealt with uniformly, 
| so that the speech or music produced before the micro- 
| phone may be amplified, and reproduced with clarity 
| and tone balance. The combination of this principle 
| with the use of a non-resonant diaphragm enables 
results to be obtained that are very satisfactory, 
whilst the construction also makes it impossible fo 
|the microphone to pack whilst it is in operation. 
|The microphone is also exceptionally sensitive and 
| will operate satisfactorily at considerable distances 
|from its associated amplifiers without deterioration 
|of quality of reproduction or diminiution of output 
intensity. It is claimed to be particularly suitable 


for broadcasting stations, public address systems, for 


band repeating work ; and, in fact, for all classes of 
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service calling for a high-grade instrument. An 


advantage of the instrument is that it will operate 
at voltages ranging from 2 to 20, and if only used 
intermittently higher 
The resistance is in the neighbourhood of 


with a 6-volt 


even pressures may be em- 
ployed. 
500 ohms, 


battery the current 


and when used energising 


consumption 


s approximately 
12 milliampéres. Most types of dry cells are therefore 
uitable for the purpose. In order to gain the fullest 


advantage from the high standard of performance 


of this microphone, it is very necessary that the means | and that a 


of coupling the microphone to the amplifier should be 
f the highest order, 1 


true frequency response of the microphone. For this 





| 


| 
| 


purpose the Igranic Electric Company has developed | 


see Fig. 11-—-which 
onsists essentially of a transformer having a step-up 
ratio of 10:1, a 
in the 
registers the microphone energising current, and a 


i special microphone control unit 


mnilliammeter which is connected 


primary circuit of the transformer, and which 


witch which controls either the mix rophone or other 
associated input, ¢.q., 
or other similar device It is therefore possible 
with the control unit alternately to connect to the 
amplifier either the microphone or any other sound 
producing device, as required 
Everett, Edgcumbe and Co., Ltd 


moving-coil 


were exhibiting 


rectifier operated instruments covermg 
The se 


instruments consist of a specially adjusted moving 


the widest possible range of measurements. 


coil system, operated in conjunction with a series 


f four copper-oxide dry rectifiers, arranged in the 


form of a Wheatstone bridge, as shown in Fig. 12 
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FiG.12 CONNECTIONS FOR RECTIFIER INSTRUMENT 


suitable for AA 


voltages 


The imstruments are particularly 


measurements of small currents and low 


the determination of which has hitherto been almost 


impossible except with the use of reflecting laboratory 


instruments Almost any desired range can be 


provided ; for example, ammeters are supphed which 


vive a full-scale deflection with any current down to 


| 
| 
| 
| 
| 
| 
| 


a gramophone electrical pick up | 


}mA and up to 500 mA, or, if used in conjunction | 


with a small current transformer —contaimed in the 


case of portable instruments—up to hundreds of 
AN peres 

Voltmeters can be 
deflection with voltages as low as | volt, and there is 
no upper limit Voltmeters other 


than those operated through current transformers 


supplied to give full-scale 


and ammeters 
are equally available for use on direct current, should 
occasion at any time arise. Being of the moving-coil 
pattern, these ammeters and voltmeters Possess the 
} well-known advantages of such instruments, 
1.c., dead-beatness, high working forces 
zero, and an almost evenly divided scale throughout 


The rectifier principle is also applic 


preeany 
constancy otf 


the useful range. 
able to low consumption switchboard ammeters for 
use with bushing transformers, but in view of the low 
consumption and extreme dead-beatness of the latest 
pattern of Everett-Edgcumbe moving iron ammeter. 
the extra expense and complication of a rectified 
instrument is not often justified 

The many advantages of the bar type of single 
turn current transformer as regards reliability has led 
this firm 


and by the 


to devote special attention to its design, 
use of cores of nickel-iron alloys very 
attained On the other 
voltages im use 


great precision has been 
hand, with the ever-increasing 
in this country —as, for example,132 kV adopted for 
the new Grid—-the currents to be dealt with are extra- 
small, so that the available ampére-turns 
much reduced that it is 


ordimary 
of such transformers are so 
essential to minimise the power consumption of the 
relays, &c., 
transformer secondaries. To this Everett, 
Edgcumbe have introduced ammeters which consume 
only } VA at full-scale deflection, relays of all kinds, 
overload, directional, instantaneous, time lags, &c., also 
consuming § VA or less. By the use of such instru- 
ments, fitted with a 4-ampére current transformer 
secondary—in place of the usual 5-ampére transformer 

it is possible to reduce the total burden on the 
current transformers to less than 2 VA, even with the 
very long connecting leads which are so often neces- 
sary in modern power stations. In this way, accurate 
single-turn current transformers are now available for 
full-load currents of 20 ampéres or less. The scale 
of the ammeters is extremely open at the lower ead, 
so that accurate readings of the high-tension current 
are possible down to as little as 2 ampéres. 

An interesting exhibit was a set of springs showing 
the various stages of manufacture, from the crude 


measuring instruments, 
end, 


wire to the fine strip, and, finally, to the finished | ment of 40 mm. 
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springs, accurately coiled, hardened and annealed. 
Everett, Edgcumbe, we believe, are the only instrument 
makers in this country who manufacture their own 
springs, a circumstance which enables them to keep 
exact control over this most vital part of all measur 
ing instruments. Any departure from the pre 
determined sequence of heat treatment at once shows 
itself in a wandering zero, loss of constancy, and other 
defects. When it is mentioned that the thickness of 
many of the used is well under -0005in., 
0005in. thick exerts more than 


0004in. thick, it will be 


springs 
spring 
twice the torque of one 


capable of preserving the | realised to what a degree of accuracy it is necessary 


to work. 

A photo-electric designed to 
measure the densities of light filters or of photo- 
exhibited by the Cambridge 
nstrument Company. It is of the type originally 
developed by Dr. G. M. B. Dobson, of the Clarendon 
Laboratory, Oxford, but incorporates certain modifi- 
cations suggested by Dr. H_ W. B. Skinner, of Bristol 
University, which make the apparatus more rigid and 
compact, and at the same time more simple in opera- 
The main differences in the designs of the two 


micro photometer, 


graphic plates, was 
I 


tion. 

















Fic. 13 MiICRO-PHOTOMETER CAMBRIDGE 


models are (4) in the latest pattern the optical 


a horizontal plane, while in the 
The plate 


system is arranged in 
earlier instrument it was in a vertical plane 
under test is itself more easily visible and the various 
adjustments more (b) the ‘shutter which 
cuts off the alternative light paths is mounted imme 
diately after the lamp in the earlier pattern while in 
the latest pattern it is advanced in the optical path 
The instrument is 


accessible 


to be beyond the plate and wedges 


taking measurements over an area of 


30 mm. by 50 mm. at one setting 


capable ol 
The displacement 
of the spectral lines can be measured by estimation 
to 0-001 mim 


The apparatus Is illustrated in Fig 13 ana the 


|) arrangement of the optical system is shown diagram 


connected to the | 


Two beams of light from the 
straight filament of a gas-filled 


matically in Fig. 14 
opposite sides of the 
lamp B- 6 volts, 24 watts 
mirrors M M mounted symmetrically on either side of 


are reflected from silvered 


ww. s 
yea ui} yt 


o* } rye / 


oy, ’A 7, 
Nu 


FiG. 14 ARRANGEMENT OF MICRO- PHOTOMETER 


0 0 s| 
SD | <} 7% 
N 


t he lamp and then through different optical 


One beam of light passes through a con 


piss 
svstemns 
densing lens L and a microscope objective O. which 
forms an image of the lamp filament on the surface of 
the photo-electric plate N which is to be tested. A 


second objective O, identical with the first, and two | 


reflecting prisms P form an image of the transmitted 
| beam in the plane of an adjustable shutter T in a 
light -tight containing a photo-electric cell C 
| The second beam from the lamp passes through a con- 
densing lens identical with that in the path of the first 
beam, and then through a pair of optical wedges W, 
a lens, and two reflecting prisms P, which form an 
image of the filament in the plane of the adjustable 
shutter and coincident with the image formed by the 
first beam. The two beams of light are interrupted in 
turn by a reciprocating shutter S which is operated by 
| hand. The plate under test is carried on a mechanical 
stage having a micrometer movement of 50 mm. 
along the plate and a screw movement—calibrated 
but not micrometric—of 30mm. across the plate. 
| With the first movement it is possible to reach a point 
| 100 mm. from one edge while with the second move- 
| ment a point 40mm. from one edge may be reached. 
| By turning a plate round it is therefore possible to 
measure a length of 200 mm. in, say, four settings. 
The optical wedges have a lateral micrometer move- 
The standard wedges have a density 


box 


64 


range of from 0 to 3, and the range may be increased 
by the addition of further standard absorbing plates. 
| The photo-electric current is measured. by means of 
| an alcohol xylol resistance and a standard Lindemann 
| electrometes shown at E in the diagram—the deflec 

| tion of the electrometer needle being viewed through 
| the microscope shown on the left of the engraving. 
| The photo-electric cell is a potassium cell, as originally 
| developed at the Clarendon Laboratory, Oxford It is 
highly sensitive and is so constructed as to reduce to 
a minimum the effects of photo-electric fatigue and of 
the loss of light by reflection from the window of the 
cell. The Lindemann electrometer is specially adepted 
for use with photo-electric cells ; it is compact and 
robust, has a high sensitivity, and a stable zero. The 
complete self-contained except for 
the batteries providing the current for the lamp and 
the potentials for the photo electric cell and the 
The cell requires up to 240 volts and 


equipment 1s 


electrometer. 
the electrometer 66 volts The necessary connecting 
terminals are fitted on the base of the instrument. 

The research laboratories of the General Electrix 
Company were demonstrating applications of photo 
electric cells, which have been exhibited on previous 
occasions. Among other things, a self-contained photo 
electric set which works entirely from the A.C. mains, 
was on view It works a relay and lights up a 
lamp when the illumination passes the critical value, 
and in spite of the great variability of the supply 
voltage the critical value does not change more than 
10 per cent. The set is intended for industrial use 
| when automatic control of any mechanism by means 
|of change from light to darkness is required. The 
method of using the photo-cell is to cause an inter 
| mittent current to pass through it when the illumina 
When the ilumina 
current becomes 
is amplified 





tion falls below a certain value 
that value, the 
intermittent 


above 


‘ion rises 


|} continuous. The current 
|and rectified, and it then operates a relay which can 
| be made to work any desired mechanism in accord 
ance with a change of light falling on the photo cell 
connected to the set. 
The following applications were being demonstrated 
a) Asimple counter registered on a dial the number 
light, for example, 
moving objects on a 
fitted, 
in tra 


| of interruptions Of a beam of 
by the passing of 
conveyor. A different 
which is sensitive to invisible radiation in the 
red, thus allowing the set to be used for such purposes 
as burglar alarms where a visible light beam would he 
(6) An arrangement for automati 
In this case, a 


persons ol 


type of cell can be 


| a disadvantage 
| switching of street lights was shown 
| photo-cell is used in a simple circuit with a valve and 
relay to switch street lighting on and off at dusk and 
dawn. (c) Automatic control of acid alkali titration 
with methyl-orange as indicator 
light transmitted by the solution and by a blue filter 
| behind it, stops the supply of standard alkali from a 


The change in the 


burette when the colour change of the indicator occurs. 
d) By passing a light through the air 
in a box and letting the photo-cell view it sideway 
introduction of dust 
this purpose 


beam of 


operate on the 
e into the box. For 


the set will 





particles or smo 
a very slow-acting relay has to be used, and one has 
| been specially designed. It consists of a lever just 
pivot slightly inclined to the 
vertical Its acceleration and theretore its 
velocity is so small that it is held back by the 
mittent impulses of tron the set 

through a magnet coil, even when they occur 
If the impulses cease, the 


unbalanced about a 
initial 


inter 


current passing 
only a 


few times a second lever 
swings slowly round, completes a circuit and rings a 
bell The primarily to 


indicate any 


apparatus was designed 
failure in a plant for purifying blast 
(e) Finally, a photo-electric integrating 


rating ot 


Turnace gas. 
photometer suitable for measuring the 
lamps and also for studying their lumen performance 
The apparatus is capable 


accuracy of t per 


limited by the 


on life test was shown. 


ot measuring to an cent in 

lumens, although its accuracy 1s 

degree of steadiness of the lamps which are under 
going test. 

H. W. Sullivan, Ltd., 

| wavemeter invented by Dr. N. W 


electrical 


| ; 


was showing a novel form of 
McLachlan, which 
depends effect When the 


anode voltage of a screened valve is leas than that ot 


upon a new 
the screen, the valve has a negative resistance. In 
the anode circuit a coil and condenser tuned to a 
radio frequency are connected to a similar arrang 

ment tuned to an audio frequency With suitably 
proportioned coils and condensers, a radio Irequency 
modulated by an audio frequency is obtained, and 
lif this modulated C.W. wavemeter is placed near a 
radio receiver, the audio frequency is reproduced 
by the loud speaker, provided the receiver circuits are 
|tuned to the wave meter. Thus, a receiver can be 
tuned without the aid of a transmitting station 
Alternatively, if the receiver is tuned to an unknown 
station its wave length can be found at any time, eve 
when the station is shut down. The wavemeter ca 
also be used as a master oscillator to control or check 
the wave length of a transmitting station. For check 
purposes the radio frequency of the meter is held 
constant by a quartz crystal. A note of the same pitc! 
las the audio circuit is obtained by heterodyning th« 
| radio frequencies from the meter and transmitter 
If the latter frequency alters, a slow beat will occur 
| between the two audio frequencies, which can be 
made visible on a meter. By omitting the radio 
circuit and using a suitable inductance, another new 








70 


THE ENGINEER 


JAN. 18, 1929 








effect can be secured. A series,of interruptions of 
peculiar wave form occur, and the sound resembles 
a ehirrup. In this case the frequency of the oscilla- 
tions is imaginary, but the circuit damping is nega- 
tive. For steady oscillation the frequency is, of course, 
real and the damping negative. 

An interesting device shown by the Foster Instru- 
ment Company, of Letchworth, was the ‘“ Intro- 
an appliance designed to permit the ready 
inspection for flaws, corrosion, &c., of the interiors 
of small pipes, barrels and similar deep holes. The 
instrument resembles the cystoscope used for the 
examination of interior parts of the human body, in 
that it consists of an optical system and a shielded 
source of illumination. It differs from the medical 
appliance in that the optical system employed gives 
a wide angle of view of the surface under examination. 

\ small ‘“Introscope*’ outfit is illustrated in 
Fig. 15, while in Fig. 16 diagrammatic longitudinal 
and cross sections are shown. The surface to be 
examined is illuminated by light from the lamp L. 
The light passes out through the aperture A B in 
the enclosing tube. An image of the illuminated 
surface is transmitted by a mirror 8S 8 to a prism P, 
whence it is passed through a wide-angle objective O, 
and so through reversing lenses U U to the eye-piece 
D. The number of reversing lenses employed depends 
upon the length of the instrument. In use, the surface 
being examined appears as if it were being viewed 
by the eye placed at C. As the rays from the lamp 
fall on the surface obliquely, minute inequalities are 
thrown into high relief, and there is no dazzling 
effect produced in the eye of the observer. The angle 
ot view in the longitudinal direction is wide, and in the 
circumferential, as shown at EF, is such that 
rotation of the instrument into three positions can 
eusily be made to cover the whole circumference of 
The eye-piece can be made to give various 
Modifications of the design 


scope = 


the bore 
‘legrees of magnification. 


can be made to permit the bottom or return angles 
Normally 


of bottle shaped enclosures to be inspected. 


number of equally spaced thin plates were placed, 
the breadth of the plates being equal to the diameter 
of the shutter cylinder. The number of plates was 
varied to suit the purpose for which the instrument 
was required. As an example of the working of this 
form of shutter, we may suppose that the shutter 
speed is 6000 r.p.m., and that the slots are fitted with 
ten plates. Then the frequency of vision will be 
12,000 glimpses per minute, and the duration of each 
glimpse will be one ten-thousandth of a second. 
Arrangements were made for driving the shutter at 
different speeds, ranging from 500 to 16,000 r.p.m. 
As in later forms of the Rotoscope, the shutter was 
driven by a clockwork motor through a five-speed 
change gear-box, a governor being provided to vary 
the motor speed continuously at any setting of the 
change gears. 

In this, the bladed, form of shutter the frequency 
and the duration of the glimpses are definitely related, 
and in any given case the relation between them can 
only be changed by altering the number of plates in 
the shutter, a delicate manufacturing operation. 
Since the speed of the shutter, that is, the frequency. 
has at times to be set to suit the speed of the object 
observed, and since the definition of the visual im- 
pression is dependent upon the duration of the 
glimpses, Mr. Ashdown’s next development consisted 
of the production of a “ heteroptic ” shutter, in which 
the frequency and duration could be varied inde 
pendently. The heteroptic shutter was described in 
our issue of January 21st, 1927, and is illustrated in 
the second view in Fig. 17. This type of shutter 
consists of two concentric cylinders, each pierced 
with slots which in cross section subtend an angle 
of about 20 deg. at the cylindrical axis. The two 
cylinders are driven in the same direction, but the 
outer one is rotated much more quickly than the inner 

say, nine times as fast. In our article of two years 
ago, we showed that in the heteroptic shutter the 
frequency of the glimpses is determined solely by the 
speed of the inner cylinder, and that the duration of 





oil or other liquid, which are attached to a frame 
suspended on knife edges lying between the pots 
near their upper ends. The pressures on the two sides 
of an orifice in the pipe line carrying the flow to be 
measured are admitted through flexible pipes to the 
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tops of the two pot- Any increase in the difference 
of pressure causes liquid to be displaced from the 
left-hand to the right-hand pot, with the result that 
the right-hand pot becomes overbalanced and tends 
tosink. The framework to which the pots are attached 
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FiGs. 15 AND 16 THE INTROSCOPE FOSTER INSTRUMENT COMPANY 


the instrument has a plain tubular exterior without 
projections, and within the tube the circuit to the 
lamp at the tip is carried. The length of the device 
is limited only by the number of reversing lenses 
which is permissible. The smallest size in which 
the instrument is made has an outside diameter 
of 6 mm., and a length up to 600 mm. 
may be fitted to the instrument to permit permanent 
records to be made of interior defects, corrosion, and 
-o forth. 

In our issue of September llth, 1925, we published 
a full description of Mr. A. J. Ashdown’s stroboscopic 























FiG. 17—ROTOSCOPE SHUTTERS—ASHDOWN 


instrument, known as the “ Rotoscope.’”’ The dis- 
tinguishing feature of that device was the shutter, 
by which vision of the moving object under observa- 
tion was alternately permitted and occulted at a rapid 
but variable rate. This shutter—shown in the top 
view in Fig. 17—consisted of a cylinder, about lin. 
in diameter and 4in. long, pierced with two rectangular 
slots, jin. wide and l}in. long. Across each slot a 


A camera driven at 6000 r.p.m. and the outer at 54,000. 


the glimpses is determined solely by the speed of the 
outer cylinder. As a consequence, it is possible to 
adjust these two factors separately by varying the 
speeds of the two cylinders independently. As an 
example of the results achieved with the heteroptic 
shutter, we may suppose that the inner cylinder is 
Under 
these conditions the frequency will be 12,000 glimpses 
per minute, while the duration of each glimpse will be 
seven one hundred thousandths of a second. It will 
be gathered that while the heteroptic shutter reduces 
the duration and thereby increases the definition of 
the object being studied, it cannot give the high 
frequencies of the bladed shutter. 

A new form of shutter for the Rotoscope was shown 
by Mr. Ashdown at the Exhibition last week. This, 
the “ hybrid ” shutter, is illustrated in the third view 
in Fig. 17, and may be described as consisting of a 
heteroptic shutter with plates fixed across the slots 
in the inner cylinder. As a compromise between 
the two earlier forms of shutter, the hybrid type 
possesses the high definition of the heteroptic pattern 
and much of the frequency range of the bladed pattern. 

The three forms of shutter are not to be regarded 
as alternatives. Each has its own field. The bladed 
and heteroptic types can be inserted in the instru- 
ment by the user as best suits his purposes. The 
hybrid shutter cannot, however, be interchanged, 
except by the makers of the instrument. We learn 
from Mr. Ashdown that extensive use is now being 
made of the Rotoscope for a wide variety of purposes, 
including certain interesting applications in the field 
of aeronautics, such as in the study of propeller 
deflection, wing flutter and vibration, and in motor 
car engineering, for studying, among many other 
factors, spring surging, torsional deflection and inertial 
displacement. The instrument, it may be added, is 
now being supplied by A. J. Ashdown, Ltd., 119, 
Victoria-street, S.W. 1. 

Some manometers, principally intended for measur- 
ing low-pressure air or gas flows through pipe lines, 
were shown by George Kent, Ltd., of Luton. One 
such instrument was the recording balanced mano- 
meter illustrated in Fig. 18. Thijs manometer is 
designed to deal with an operating head of 2in. of 
oil at the maximum flow and to record flows down to 
one-twentieth of the maximum on an equally shaped 
flow chart. It makes use of two closed pots filled with 


carries a pen which records the movement of the pots 
on a chart. If the force returning the pots to the 
zero position were a simple gravity control, the move 
ment of the pen would be approximately proportional 
to the head applied to the pots. In order to measure 
the flow in the pipe line, it is necessary to make the 
movement of the pen proportional to the square root 
of the applied head ; that is to say, directly propor 
tional to the flow itself. This result is achieved by 
means of a cam attached to the framework, which 
carries the pots. A flat band passes from the cam 
round a circular support to an anchorage on a lever 
weighted at one end and pivoted to the casing at the 
other. As the oil vessels turn about the knife edge, 
the radius at which the pull of the band acts rapidly 
increases as a result of the shape given to the cam. 
As a consequence, the flow is recorded on an equal 
spacing basis. The instrument is fitted with a dust 
proof cast iron case, and is suitable for use in steel 
works and gasworks, at blast-furnaces and cupolas, 
and generally for measuring low pressure air or gas 
under most of the conditions met with in practice. 
Crompton Parkinson, Ltd., were showing the 
“A.C. Test’ portable A.C. multirange ammeter- 
and multi-range voltmeter, with single movement. 
An example of this instrument was shown for the 
first time at the Physical and Optical Societies 
Exhibition held in 1928, and was described in our 
issue of January 13th, 1928. The instrument 
consists essentially of a ring of iron stampings form- 
ing a magnet, and having a cylindrical gap in which 
the movement, constructed somewhat on the lines of 
an ordinary movement but with specially shaped 
irons, is fitted. When a conductor carrying current 
is passed through the ring of iron stampings, they are 
magnetised and the flux in the gap causes the moving 
irons to turn and to tend to bridge the gap. The 
instrument has no windings, and when used as an 
ammeter it is not electrically connected to the 
circuit in which the current is to be measured. For 
current measurements the instrument has an infinite 
number of ranges in a downward direction from the 
maximum for which it is scaled, depending only on 
the number of turns of the current conductor passed 
through the iron arch. Standard multi-turn attach- 
ments are made for instruments scaled from 0-100, 
enabling thern to be used for low current neasurements 
down to a few milliampéres and also as voltmeters up 
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to 600 volts. On any periodicity from 25 to 60 cycles 
first-grade accuracy is guaranteed, or on higher fre- 
quency up to 100, if specially calibrated. The com- 
pany’s “ Alltest ’’ D.C. portable multi-range testing 
set was also exhibited, the set having all its shunts 
and resistances arranged as separate units, and being 
suitable for measuring currents from - 00025 ampére 
upwards and voltages from -001 to 600. It can be 
used with any external shunts having 75 mV drop, and 
its accuracy is within 1 per cent. of maximum read- 
ing at all ranges. Among other exhibits there was a 
standard Crompton potentiometer equipment and a 
Crompton Robertson bridge potentio neter. 

This direction finder, shown in Fig. 19, is of an 
entirely new design incorporating a number of original 
features resulting from the Radio Communication 
Company’s long experience in the manufacture and 
operation of direction finders since their inception for 

















FIG. 19 DIRECTION FINDER RADIO] COMMUNICATION 
marine use. Direction finding with this equipment 
may be carried out on spark, interrupted continuous 
waves (1.C.W.), continuous waves (C.W.), or tele- 
phony transmissions within the wave range of the set. 
Bearings may be obtained of any ship or coastal station 
well of the many radio stations now 
operating. The wave range of the set is from 550 m. 
to 1100 m. thus effectively covering the marine wave 
band of, 600-800 m., the aircraft wave of 900 m., and 
the radio beacon wave of 1000m. This wide wave 
range is obtained, with high efficiency on all waves, by 
the adjustment of a single tuning knob and without 
the necessity for independent tuning of the frame 
aerial or for interchangeable transformers. An 
important feature of the new design is the incorpora- 
tion of complete automatic correction of quadrantal 
and pointer errors. As is well known, the arrival of a 
wireless wave causes high-frequency currents to be 
induced in the metal structure of a ship, and these 
currents give rise to a high-frequency magnetic field. 
This induced magnetic field is superimposed on the 


as as beacon 


magnetic field of the wave itself and consequently 





As is well known, a single-frame aerial serves to 
indicate only a line of bearing, and the method of 
‘sense’ indication for obtaining the direction on 
this line has been much simplified and becomes part 
of the normal process of taking any bearing. Accord- 
ingly only one scale engraved from 0 deg. to 360 deg. 
is provided. A very high degree of sensitivity is 
obtained. To indicate this it may be stated that 
when receiving from a 14-kW spark transmitter the 
width of the silence are is found to be about 3 deg. 
at 50 miles range and 8 deg. at 100 miles. These 
figures are conservative, and the width of the silence 
are will be decreased with I.C.W. or about halved with 
C.W. working. The amplifier controls have been 
reduced to a minimum and consist only of a tuning 
knob, a reaction adjustment for increasing the 
sensitivity or for heterodyne C.W. reception, and a 
‘sense’ switch. The amplifier is of the super- 
heterodyne type with an intermediate frequency in 
the neighbourhood of 75 ke/s, and the circuit arrange- 


|ment successfully overcomes any tendency towards 


interaction between the oscillatory circuits and the 
frame aerial. Five low-consumption valves are 
employed. They include a detector oscillator, two 
screened grid intermediate frequency amplifiers, one 
detector with reaction and one note magnifier. 
account of the use of a tuned loop and three tuned 


intermediate circuits, all of low decrement, the 


On | 





selectivity of the amplifier is very great ; but, in spite | 


of this, there is no difficulty in tuning-in with the single- 
knob control. The amplifier is fitted in a heavy metal 
box giving complete screening and hinged so that the 
whole instrument can be exposed for the purpose of 
valve renewal or inspection. 
the direction finder is non-magnetic, so that the set 
can be safely fitted near to the standard compass if 
desired. 


rounded corners, the outside dimensions being 2ft. 4in. 
by 2ft. 4in. The frame has a polished chromium 
plated finish, which is unaffected by exposure. If 


| desired, the coil may be detached and stowed away 


| be fitted under an awning if required. 


| over the chart table if required. 


;} on 


when not required in position, and it may be replaced 
again without necessitating any re-alignment adjust- 
ments. The frame aerial is supported on a single self- 
supporting pedestal bolted to the deck. The overall 
height above the deck is 6ft. 9in., enabling the set to 
The structure 
has an excellent appearance and does not cause visual 
obstruction. The hand wheel for rotating the frame 
and an indicating scale of large diameter are mounted 
on an extension below the pedestal, and can be fitted 
The seale is engraved 
10in. circle and degree thus 
occupies rather more than one-twelfth of inch. 
The reading is therefore very easy to take accurately. 


a diameter each 


an 


| The indicating pointer may be fitted in the position 


| measurement 


most convenient for observation, this being arranged 
when the set is installed. 

The controls, including the quadrantal error correc- 
tion device, are enclosed and well protected against 
dust. The extraordinary ease of operation enables 
bearings to be taken with the utmost speed even by 
inexperienced operators. After a little practice a 
bearing can be obtained in about five seconds. The 
accessory equipment supplied comprises two pairs ol 
head telephones, filament and high-tension batteries, 
battery charging switchboard, connecting cable and 
spares. 

An interesting piece of apparatus for comparing 
noises was exhibited by the M.L. Magneto Company, 
Ltd. The of obtaining a quantitative 
amount of mechanical noise 


question 
of the 


| produced by various types of mechanism is one to 


alters the apparent direction of the distant wireless | 


station. The effect is analagous to the change in 
apparent direction of the North Pole as indicated by a 
simple magnetic compass when placed in a ship, the 
steel hull of which is magnetised by induction from 
the earth’s field. The errors introduced both in the 
wireless case and in the compass analogy are quad- 


which considerable attention has been given. At the 
present time reliance is generally placed on the human 
ear as a means of comparing noises, and assigning a 
noise standard to any particular piece of apparatus, but 
the human ear has the great disadvantage of accom- 
modating itself to noises varying over an extremely wide 
range. An instrument that will give a quantitative 
figure for the noise produced by a mechanism should 
prove of great value toengineers, but it must not be for- 


| gotten that the results given by any such apparatus may 


rantal; that is to say, they reach a maximum value | 


every 90 deg. The amount of the error in the case of a 
direction finder depends on the nature of the ship's 
structure and on the position of the D.F. coils in 
relation thereto. In a ship having perfect electrical 
symmetry the induced currents in the structure pro- 
duce a magnetic field in the thwartship line and the 


quadrantal error is zero in directions 0 deg., 90 deg., | 
180 deg., and 270 deg. from the bow, but in many | 


cases the ship’s field is misaligned to some extent so 
that the quadrantal error is zero at four other angles 
from the bow, though the angles are still separated by 
90 deg. 

In order to correct a direction finder for qaudrantal 
error it is essential to have (a) an adjustment for the 
magnitude of the ship's field, and (b) an adjustment for 
the ship’s field alignment. In addition to the quad- 
rantal error proper a small constant error all round 
the scale may be caused by slight misalignment of the 
pointer with respect to the D.F. coil, so that it is also 
necessary to provide an adjustment for pointer align- 
ment. The equipment under consideration provides 
a permanent correction adjustment for the above three 
types of error. 


| energy. 





not necessarily be the same as that given by the ear. 
The noise comparator exhibited by the M.L. Magneto 
Company has been designed to give a quantitative 
measure for noises of similar character, such as those 
emitted by ball bearings, gear-boxes, gear drives, 
electric motors, petrol engines, &c. The apparatus 
is direct reading. requires no aural observation, and 
can be operated by unskilled observer. The 
apparatus consists of a sound-receiving device which 
may take the form of a microphone or any convenient 
method of transforming sound waves into electrical 
In eases a gramophone pick-up is 
employed, as this forms a convenient method of 
carrying out this transformation. The electric current 
produced by the pick-up is, of course, alternating in 
direction and extremely small in amount, so that it 
is not possible to measure its value directly. In order 
to obtain a measurement of the current produced, the 
alternating current is amplified by means of a two- 
stage amplifier, and impressed on the grid of a third 
or rectifying valve, which is polarised by a grid bias 
battery, so as to work on the bend of the anode 
characteristic. A milliammeter D, Fig 21, is inserted in 
the plate circuit of the valve, and normally reads zero. 
When an alternating current is impressed on the 
amplifier, the resultant alternation in grid potential 


an 


most 


The entire structure of | 


The frame aerial winding is enclosed in a 
2in. diameter copper tube forming a square loop with | 

















on the rectifying valve permits a current to flow 
in the plate circuit and the reading on the milli 
ammeter is a measure of the amplitude of the im 
pressed current, and hence the amplitude of the noise 
which is being picked up by the receiver. Fig. 20 
shows the apparatus for comparing the noise emitted 
by ball races. The outer ball race is driven through a 
flexible rubber shaft, so as to insulate it from any 
noise emitted by the driving motor whilst the inne» 
race remains stationary, and is directly coupled to 
the needle of a gramophone pick-up. The pick-up 
is enclosed in a mild steel box packed with rubber, 
the steel serving to screen the pick-up from any 
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external magnetic field, and the rubber packing ser 
ing to insulate it from any extraneous vibrations. 
The pick-up, therefore, generates an E.M.F. which 
bears a close to the amount of noise and 
vibration given by the race. This E.M.F. is applied 
to the amplifying and rectifying system outlined 
above 
The 
of the 
which 
ratus. 
sensitivity, the grid of the first 
to the primary of 
which is shunted by 
providing a means of controlling the proportion of 
the total E.M.F., which is actually applied to the 
grid, and enabling the apparatus to be used over a wide 
range of intensity. The first valve is trans 
former coupled to the grid of the second valve, a 


relation 


» E.M.F. from the pick-up is applied to the grid 
» first amplifying valve through a resistance FE, 
serves to control the sensitivity of the appa 
In order to give an additional control on the 
valve connected 
the secondary ol 


is 
a transformer, 


an adjustable resistance, thus 


sound 





telephone transformer being inserted in the plate 
, os 
y 
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FiG. 21 -CONNECTIONS OF NOISE TESTER 
circuit to enable aural observation to be made il 
required. The second valve is also transformer 


coupled to the grid of the third valve, which forms a 
rectifying valve and measuring device. 

In order to ensure constancy in the characteristics 
of the amplifier, a voltmeter B is connected across 
the filament and a filament resistance A is provided, 
which enables the filament voltage to be maintained at 
a definite specified value, while the potentiometer 
permits the grid bias of the measuring valve to be 
accurately adjusted, so that this valve is always work 
ing on the correct portion of its characteristic. Adjust 
ment of the circuits is quite simple, and once adjusted 
the apparatus can be relied on to give consistent result» 
over large batches of the work which has to be tested. 
The same arrangement can be utilised for the measure 


ment of such noises as gear-box noise, mechanical 
vibration from electric motors, or any noise which 
is emitted by the vibration of a solid body, If an 


ordinary microphone—or, better still, a microphone ot 
the moving coil type——be substituted for the gramo 
phone pick-up, the apparatus can be used for the 
measurement of the exhaust noise from petrol engines 
or any sound vibrations travelling through the ai: 
as a medium, and for which the radiating source is 
not an accessible metal surface. C is the bias control 
of the rectifying valve, and E and F rheostats for 
sensitivity control. 
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Diesel Engines for Passenger 
Vessels and Fast Cargo Liners.* 


IN a paper which dealt with the application of the 
marine oil engine to large ships designed for speeds of 
14 knots and upwards, Mr. J. Calderwood gave some inter- 
esting particulars with regard to the development of the 
two-stroke single-acting engine and its advantages com- 
pared with other types of oilengines. These he summed up 
as follows :—For fast cargo liners the two-stroke, double- 
acting engine had a slight advantage over the single-acting 
type in that it was lighter and required less space. This 
was offset by the probability of higher fuel consumption 
and upkeep costs; but, on the whole, there was little to 
choose between these types, except that the single-acting 
engine had the advantage of long experience behind it, 
whereas it could hardly be claimed that the double-acting 
engine was as yet fully developed. The four-stroke, single- 
acting engine, although it is undoubtedly a very reliable 
and successful type for lower powers, was, he thought, 
quite unsuited to the class of vessel covered in the paper. 

The double-acting, four-stroke engine did not show to 
advantage in any respect for the types of vessel under con- 
sideration. The opposed-piston engine could be classed 
with the single-acting, two-stroke, as these two types 
have generally the same advantages over others. 

The author remarked upon the present tendency to 
introduce airless injection, but did he not seem to think 
that it would be generally adopted until further experi- 
ence had shown that it was as reliable and consistent in 
service as was the air injection system. With regard to 
exhaust gas turbo-supercharging, that system, he thought, 
could be quite well applied to either the four-stroke or the 
two-stroke type of engine, and it was not likely to influence 
the relative positions of these two types of engines. 

An interesting part of the paper dealt with the question 
of vibration, and Mr. Calderwood made reference to his 
earlier paper read before the North-East Coast Institution 
of Engineers and Shipbuilders in January, 1928, in which 
an experimental method of estimating the second and 
third degree vertical natural frequencies of the hull, and 
thereby determining the most suitable number of pro- 
peller blades, was described. While such a method 
offered a means of avoiding the commonest causes of 
trouble, there was need for complete and accurate methods 
of calculating the various natural frequencies of a ship’s 
structure. 

To avoid vibration, not only should the main and 
auxiliary engines be balanced, but their framing should so 
be designed that none of the internal forces of the engine 
were transmitted through the seating or in any other way 
to the hull of the ship. 

Some layout plans showing comparisons of niachinery 
space required with different types of engines and with 
differing forms of drive, accompanied the paper. In 
conclusion, the author reviewed briefly the present position 
and future possibilities of the large Diesel engine. The two- 
stroke, single-acting type, which was, he showed, par- 
ticularly suited for the passenger liner, had now reached 
a stage where about 1000 horse-power per cylinder can be 
developed without going to cylinder sizes appreciably 
larger than those that had been tested over long periods 
in service. It was possible to build a quadruple-screw 
vessel with twelve cylinder engines, which could develop 
about 50,000 B.H.P. in continuous service, and such an 
installation could in no way be considered as experimental. 
Such a power was sufficient for any except the largest 
the North Atlantic Higher powers 
with direct drive must be a matter of gradual develop- 
ment. The adoption of cylinder sizes much larger than 
had previously been tried had on many past occasions 
greatly damaged the reputation of the Diesel engine as a 
whole, and it was to be hoped that no further wild ventures 
will be attempted, as they are the most serious pitfall in 
the path of progress. Vessels of the largest and fastest 
class could be fitted with Diesel engines to-day if the 
indirect drive were adopted, and while there could be little 
or no risk in such an installation, it was improbable that 
any shipowner would invest in so expensive a plant without 
experience of a similar installation of comparatively large 
size. Before there was any general tendency towards the 
adoption of the Diesel engine for Atlantic greyhounds, 


vessels on service. 





it was probable that it will have developed to such an | 


extent as to make the direct drive feasible. 


For the cargo liner the power required for the speeds | 


called for to-day can be provided by single or twin-screw, 
single-acting, two-cycle engines. There was still a tendency 
towards higher speeds, but the development of the Diesel 
engine was more than keeping abreast of this demand for 
higher power, and the single-screw arrangement was 
being more widely adopted even for the fastest cargo 
liners. 

While the direct drive seemed to be the best arrange- 
ment for most ships, there were undoubtedly particular 
services and classes of vessel where electric or other indirect 
drive would be preferable were it not for its high first cost. 
Chis problem was being met by the development of high- 


speed engines of fairly large power, which would no doubt | 


be widely adopted in future in these special cases. The 
Diesel engine during the last few years had shown itself 
to be much the most economical means of propulsion on 
all services where speeds of from 14 to 20 knots are re- 
quired, and while the turbine still held the field for the 
fastest vessels, the Diesel engine was making such rapid 
progress that before long it will be available for any ship 
likely to be built during the next few decades 








SIXTY YEARS AGO. 


THe course followed by British policy in matters con- 
nected with China has usually been involved and not always 
quite creditable. Following the opium war of 1840 the 
Using Dynasty found itself faced with a rebellious populace. 
In 1852 the movement spread so far that a rival ruler 
styling himself the first of the Tai-ping Dynasty, was set 
up at Nanking. In 1857 Britain declared war against 


* A paper read by Mr. J. Calderwood, M.Sc., before the 
Institute of Marine Engineers, January 8th, Summary. 





the Tsing Dynasty, and having taken the Taku Forts 
in the following year, eventually entered Peking in 1860. 
Peace was restored with the payment of a large indemnity, 
and, encouraged by the return of British friendship, the 
Tsing Dynasty directed its attention towards its rival 
at Nanking. The imperialists, aided by a British officer, 
Major Gordon, of the Royal Engineers, made short work 
of the Tai-ping faction, and in July, 1864, recaptured 
Nanking, and drove its enemies out of existence. With 
the country at peace internally and externally trade 
rapidly revived, and it seemed to some students of the 
situation that China was ripe for commercial and indus- 
trial development. So at least we sought to argue in 
a leading article in our issue of January 15th, 1869. We 
held that nature and the course of political events pointed 
to the Briton, and in particular to the British engineer, as 
the party who should undertake the development of China. 
When the time came to extend intercourse with the Chinese 
beyond the treaty ports into the interior it was unlikely, 
so we wrote, that outside this country there would be 
found men combining engineering genius with love of 
foreign adventure in sufficient numbers to undertake the 
task. The establishment of factories, the construction 
of railways and the discovery of minerals would be our 
work and ours of right. For the moment, however, British 
enterprise in China was being embarrassed by the deter- 
mined resistance of the Peking Government to any progress, 
and by the languidity of the British Government and its 
representatives in China. The difficulties likely to be 
met with by those interested in the development of the 
country were exemplified by the reception which had 
recently been accorded to a proposal to construct a short 
length of railway starting from Canton. The “ feeble, 
corrupt and imbecile ’’ Chinese Government held that 
railways were inapplicable to China, because the interests 
of the boatmen on the canals had to be protected, because 
the agriculturists whose lands would be traversed, would 
object, because the graves of the dead had to be respected, 
and so forth. We regretted the day when with our en- 
couragement the Tai-ping faction was suppressed and the 
‘**utterly worthless and retrogressive Mandarins *’ of the 
Tsing Dynasty were allowed to resume full power over 
the country’s affairs. We urged our own Government 
to abandon the policy of treating the Chinese rulers with 
unreal diplomatic equality and to take measures for the 
advancement of the cause of progress, whether or not 
such measures were acceptable in the first instance to the 
Chinese Government. 








IRON AND STEEL OUTPUT IN 1928. 


Ir is reported by the National Federation of Iron and 
Steel Manufacturers that the number of furnaces in blast 
at the end of December was 132, a net decrease of three 
since the beginning of the month, five furnaces having 
been blown in and eight having ceased operations during 
the month. The production of pig iron in December 
amounted to 540,400 tons, compared with 544,400 tons 
in November, and 559,100 tons in December, 1927. 
The production includes 170,300 tons of hematite, 219,600 
tons of basic, 114,200 tons of foundry, and 14,500 tons of 
forge pig iron. 

Production of steel ingots and castings in 
amounted to 683,100 tons, compared with 762,500 tons in 
November and 604,900 tons in December, 1927. 

The December production brings the total production 
for the year up to 6,611,300 tons of pig iron and 8,525,100 
tons of steel ingots and castings, compared with 7,292,{ 
tons and 9,097,100 tons respectively in 1927. 

The following table shows the average monthly produc- 
tion of pig iron and steel ingots and castings in 1913, 
1920, 7, and the production in each month since 


December 





1924-27 





December, 1927 : 
Steel 
Pig ingots and 
iron, castings, 
tons. tons. 


1913—Monthlv average 855.000 638,600 


1920 669,500 755,600 
1924 609,000 685,100 
1925 521,800 615,500 
1926 204,800 299,700 
1927 607,700 758,100 


1927—December 559,100 604,900 





1928—January 560,500 626,200 
February 550,800 764,400 
March ~ 592,600 793,300 
April 563,100 644, 100 
May 591,500 752,700 
June 5 7 709,000 
July 666,900 
August 648,300 
September 503,900 718,600 
October 543,600 756,000 
November 544,400 762,500 


683,100 


540,400 


December 








B.E.8S.A. SPECIFICATIONS. 


ASPHALT ROAD SURFACING. 


A series of seven British Standard Specifications for 
Asphalt Road Surfacing has recently been issued by the 
British Engineering Standards Association. These British 
Standard Specifications are based upon specifications 
prepared by the Institution of Municipal and County Engi- 
neers and the County Surveyors’ Society in consultation 
with the Asphalt Roads Association and the Ministry of 
Transport, and deal with the thicknesses to which the 
material is to be laid, the gauges of the various con- 
stituents and the proportions in which they are to be 
mixed, methods of mixing, transportation, and laying. 
The numbers and titles are as follows : 

No. 342—1928.—Two-coat Asphalt (Sand or Sand and 
Stone Aggregate Wearing Surface). 

No. 343-1928.—Two-coat Asphalt (Clinker Aggregate). 


No. 344—1928.—Single-coat Asphalt (Sand and Stone 
Aggregate). 

No. 345-1928.—Single-coat Asphalt (Clinker Aggre- 
gate). 





| 








No. 346—1928.—Mastic Asphalt Surfacing. 

No. 347-1928.—Asphalt Macadam (Penetration Method) 

No. 348-1928.—Compressed Rock Asphalt. 

Copies of the specifications may be obtained, price 
2s. 2d. each, post free (14s. 6d. the complete set) from thx 
Publications Department, British Engineering Standard. 
Assoviation, 28, Victoria-street, Westminster, 8.W. | 








The Institution of Civil Engineers. 


OCTOBER EXAMINATIONS, 1928.--PASS LIST 


PRELIMINARY (56). 


H. M. Alexander, A. A. Babbage, R. I. Bataline, J. Beaumont, 
J. M. Bett, E. V. Bevan, W. P. Boyd, T. H. Canning, W. F 
Caton, G. C. Cole, C. C. G. Daniels, T. H. Davies, C. H. Deakin 
M. R. Dharmasiriwardhane, J. J. P. Dolan, R. G. Drummond 
T. G. Elliott, W. B. Fairless, C. M. Field, A. L. Fielding, J. M 
Foxley, H. 8S. Graves, N. Greenshields, jun., 8. Herson, G 
Holden, T. E. Hooley, W. T. Jeffries, 8. Khan, C. Lofthouss 
G. N. MeCarthy, L. C. E. Malt, G. N. Maynard, H. Morton 
H. G. Moulding, M. J. Page, J. C. Pridham, A. M. Rankin 
H. W. Rispin, W. H. Roden, A. W. Rodmell, W. K. Rodwell, 
W. D. Sangwin, A. D. L. Shea, N. P. Simansky, C. F. R. Simpson 
G. N. Simpson, A. E. Smith, K. E. Trask, W. A. Usher, F. W 
Warren, R. W. Watts, R. A. Wheeler, 8. K. Wibberley, J. 5 
Williams, L. F. Wood, G. F. Young. 

(276). 


ASSOCIATE MEMBERSHIP 


A, B and C) (12).—G. Ashton, 
Fish, 8S. 8S. Harrison, W. G 
Sage, E. F. Scott, R. D. J 


Whole Examination (Sections 
J. Y. Danks, J. 8. Dowson, R. P 
Macky, J. Mulgrew, H. F. Sadek, F.C 
Scott, W. G. P. Thorold, 

Sections A and B only (14).—R. O 
Barrett. O. D. Bell, E. H. Booth, T. G. Dewhurst, L. C. Hardie, 
(. R. Hawkins, E. A. Kanso, H. G. King, H. J. Miller, T. R 
Sethna, A. D. G. Wilson, F. R. Wright. 


Sections A and C only (5) W.C.N 
H. Price, N. Singh, J. Tomlinson 

Sections B and C only (17).—E. H. M. Adams, J. C, Ballantine, 
G. R. Bennett, N. Cook, H. Duckworth, C. 8. Gray, 8. C. Hardern, 
D. O. Haskell, J. Hurrell, J. H. Murray. A. N. Peters, J. A. 
Pidgeon, A. Saleh, P. G. W. Stokes, C. M. Teulon, F. E. Turner, 
L. F. Weldon. 

Section A only (41) R. F. Alexander, J. A. Andrew, K. R. 
Bhide, C. E. Bingham, H. J. W. Buick, G. Butters, L. V. Chhatre, 
H. W. Cormack, T. V. Cuerden. A. F. Daldy, H. J. Eddie, 
G. C. N. Elliot, F. Everitt, A. 8. Fairn, T. L. Farnes, F. H. 
Fullagar, B. W. Hadfield, C. C. B. Herbert, R. V. T. Hoskings, 
M. O. 8. Iyengar, L. 8. Layman, J. E. Lee, G. A. Lewis-Bowen, 
Cc. R. Lovatt, I. Macallan, J. W. Mills, F. R. E. O'Connor, 
4. J. P. Pashler, J. H. A. Perkins, N. O. Russell, G. Shrimpton, 
E. W. E. Simpson, F. K. Sinclair, J. N. Smith. 8. P. Squire, 
R. Stent, M. J. Thomas, W. Tivendale, W. H. Vickers, K 
Wahba, E. Wood. 


Section B only (30) H. G. 
Bunclark, W. F. Cartwright. G 


Atkinson, H. R. Bach. 8. G. 


Bosworth, A. Johnston, 






Andrews, H. R. Anstee, C. H 
H. Clegg. H. H. Collette, K. H. B 


Collier, A. G. Copsey, E. G. Dale, A. R. Dippie, J. L. Fraser 
G. G. Gwilliam, C. T. Henfrey, N. B. Hodgkin, J. D. How. 
V. Johnson, G. R. Kettlewell, J. MeC. Lee, R. E. MeCreadic 
F. Morgan, W. K. M. O'Hara, W. J. Scott, F. B. Smith, W. J 


Snow, W. 8S. Stredwick, H. E. G. Stripp, FE. EF 


E. Walker 


Smith, L. G. 
Sweeting, G. M. Vibart, G. 
only (157).—W. E. L. Adams, A. Aitken, G. T 


Section C 4 
H. Amos, B.Se. (Manchester), W. G. M. Anderson 


Alleock, J. 


C. G. Angold, B.Se. Eng. (Lond.), A. M. Azmy, H. C. Barrett, 
F. L. Barrow. B.Sc. (Birmingham), G. J. le B. Beaumont, 
A. Begleman, N. B. Bennett, C. V. Berry, B.Sc. Eng. (Lond 

F. H. Blake, B.Se. Eng. (Lond.), C. V. Blumfield, B.Sc. Eng 
(Lond.), V. C. Bosselmann. B.E. (New Zealand), A. B. Bremner, 


E. G. Brentnall, B.Eng. (Sheffield), D. V. Buck, H. P. Budgen 
B.Sc. (Birmingham), W. H. Bundock, B.Se. (Bristol), H. W 
Cameron, J. Carr, B.Sc. Eng. (Lond.), D. H. Cassidy, B.A.1 
(Dublin), G. L. Cassidy, G. B. H: Cave, B.Se. (Bristol), C. A 
Chaplin, B.Sc. Eng. (Lond.), B. N. Chatterjee, J. Chrystal, 
J. W. Clark, H. M. Colman, H. F. Commerford, H. 8. Cotterill, 
B.Sc. Eng. (Lond.), B. W. Davies, A. J. Dean, B.Sc. Eng 
(Lond.), R. Dickson, B.Sc. (Cape Town), H. H. Dixon, B.A, 
(Oxon.), J. Dossor, A. H. A. Draz, A. Drury, B.E. (National), 
I. A. Dubery, H. C. E. Dunn, W. G. Dunstan, R. Elliott, A. R. 
Fairweather, B.Sc. (Cape Town), J. Fairweather, B.Sc. (St. 
Andrews), P. B. Fasham, J. W. 8. Fawcett, 8S. Feather. W. E 
Fecher. 8S. Feinstein, B.Sc. (Cape Town), J. M. Fenton, B.Se. Eng. 
(Lond.), R. T. Fitzpatrick, B.Sc. (Manchester), A. R. Ford, 
B.E. (Sydney), R. E. Fortune, B.Sc. Eng. (Lond.), T. P. Fox, 
J. G. Gardiner, E. A. Gibson, C. R. Glover, B.Sc. Eng. (Lond.), 
A. Goldstein, B.Sc. (Witwatersrand), W. R. Greathead, B.Sc. 
(Witwatersrand), F. H. Greenhough, G. L. Gundry. H. R 
Haldane, B.Sc. (Glas.), C. H. Hales, W. B. Hardy, B.Sc. Eng. 
(Lond.), F. W. Harrison, B.Se. (Witwatersrand). C. G. Havers, 
B.Sc. Eng. (Lond.), J. H. Haviland, B.Sc. (Witwatersrand), 
P. H. Haviland, B.Sc. (Witwatersrand). F. Hewson, F. V. Hicks, 


B.E. (New Zealand), J. O. Hinds, B.Se. Eng. (Lond.), D. M 
Hodgson, B.Sc. (Leeds), A. C. Holland, B.Sc. (Cape Town), 
G. B. Hooker, R. Hunter, M.C., B.Sc. (Edin.), J. Izatt, F 


Jackson, B.E. (New Zealand), W. J. Jarvis, B.Sc. (Witwaters- 
rand), L. Jefferies, J. L. Jeffree, N. Jervis, J. A. R. Johnston, 


B.E. (New Zealand), K. F. Jones, 8. A. Jordan, B.A.I. (Dublin), 
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Cc. C. Judson, B.Se. Eng. (Lond.), D. D. Kaila, E. 
B.Se. (Manchester), R. H. Kirkpatrick, B.Sc. (Belfast), J. 
Kitching, B.Se. (Edin.), G. C. Law, W. M. Law, R. B. Lewis, 


B.C.E. (Melbourne). V. F. Lindsey, B.Sc. Eng. (Lond.), G. H. F. 
Lutter, J. MacF. MacAlpine, N. R. McCarthy, B.A.I. (Dubl.), 
C. W. N. MeGowan, B.A. (Cantab ), R. A. M. McLean, B.S« 
(Belfast), J. L. Maemorran, P. MeNee, B.Sc. (Glas.), G. J. Mair, 
I. J. Mair, B.Sc. (Cape Town), J. B. R. Mason, D. W. E. Meegama. 
B.Sc. (Glas.). W. G. Millar, B.Sc. (Witwatersrand), C. H. Nether 
ton, B.Sc. Eng. (Lond.), J. A. Nicholls, F. J. Oliver, B.A. 
(Oxon.), J. L. Paterson, B.Sc. (Edin.), D. J. Peacock, R. N 
Pegg, C. H. Peppiatt, B.Sc. Eng. (Lond.), F. W. Petre, T 
Preston, B.E. (Adelaide), G. R. Prosser, R. R. H. Rains, B.Se 
Eng. (Lond.), J. A. Reynolds, B. A. Rice. B.A.I, (Dubl.), A. G 
Richardson, J. Robertson, B.Sc. (Glas.), J. 8. Robertson, W. A 
Robertson, B.C.E. (Melbourne), C. P. Robinson, B.Se. (Cape 
Town), H. K. Rodgers, F. C. Sabin, B.Sc. Eng. (Lond.), D. 8 
Samuel, F. P. Scott, B.Sc. Eng. (Lond.), 8. B. Shannon, M.C., 
B.Sc. (Cape Town), W. B. Shannon, C. P. Shelbourne, P. L 
Shingler, B.Sc. Eng. (Lond.), M. Shneerson, A. L. Simpkins, 

M. Sleigh, B.Sc. (Glas.), A. F. Smith, B.Se. Eng. (Lond.) 
R. A. Somervell, B.A. (Cantab.). 8. G. Squires, M. Stern, B.Sc. 
Eng. (Lond.), H. G. P. Taylor, B.Sc. Eng. (Lond.), 8. G. Taylor, 
G. Thomson, B.Sc. Eng. (Lond.), R. O. Tompkins, A. A 
Torrance, B.Eng. (Liverpool), R. Truter, B.Sc. (Cape Town), 
F. Unwin, 8. E. Van Ryssen, C. E. H. Verity, P. F. 8. Warren, 
B.A. (Cantab.), D. J. Watkins, B.Sc. Eng. (Lond.), N. D. Watson, 
B.Sc. (Belfast), L. Wettern, B.Sc. Eng. (Lond.), J. H. H. Wilkes, 
B.Sc. Eng. (Lond.), 8. R. Williams, L. C. Woolley, B.Se. (Cape 
Town), R. Wyllie. 














SPE een 
= 


Rib ein ee ow 


er 


~_ 


ora 


Jan. 18, 1929 


Railway and Road Matters. 


(He first financial year subsequent to the appointed 
day having expired, the Railway Rates Tribunal has 
under the Railways Act, to review the charges of the com 
panies with a view to their revision, if thought necessary 
It is understood that the Tribunal has asked the com 
pines for a statement as to their position. 


ne death of Mr. C. A. Park at Eastbourne on January 
i3th is announced. Mr. Park retired in 1916 after holding 
the position of carriage superintendent to the London and | 
North-Western Railway for thirty years 
superintendent of the 
Dublin, 


North London 
Wicklow and 


the locomotive 
Railway and previously of the 
Wexford 

AN unusual accident occurred on Sunday, January 6th, 
it Bispham, near Blackpool, on the London, Midland 
ind Scottish Railway. A light steel conveyor bridge, 
for some industrial works, was being erected across the 
railway, and when a passenger train was going by a girder 
fell on the train, bringing down six men engaged on the 
bridge, one of whom was killed. Whilst the records will 
show this as a fatal passenger train accident, the deceased 


will be classed as an ** other person 

On page 203 of THe Enorineer for March 16th last it 
was stated that the Southern Heights Light Railway was 
1 projected line, 15 miles in length, from Sanderstead, 
through Chelsham and Cudham, with a 
junction at each end with the Southern Railway. It was 
rdded that it was proposed that that company should 
equip the line for electric traction at a cost of £140,000 and 
work it. It is now announced that the Ministry of Trans- 
port has made an Order sanctioning the undertaking. 


to Orpington, 


Ir has been deduced from statistics that the French 
railway companies work about 44 months per annum 
merely to earn the money to pay wages and salaries of the | 
permanent staff; 24 months to earn the cost of repairs 
and maintenance ; 2 months to pay taxes; 1) months 
1 month to pay for fuel ; 
four days only 


to pay interest on debentures ; 
a fortnight to provide for sinking funds ; 
to earn interest for the ordinary shareholders ; 
hour to pay fees and administrative 


and less 
than an directors’ 


charges 


Ir is officially announced that Mr. S. L. Murgatroyd 
retires, having reached the age limit, on January 3lst 
from the position ot assistant engineer, permanent way, 
southern area, London and North-Eastern Railway. | 
Mr. Murgatroyd is one of the few survivors of the old 
Manchester, Sheffield and Lincolnshire Railway, whose 
service he entered in 1881. His abilities—particularly in 
the planning and carrying out of sound but economical 


schemes—brought him very early to the position of assis- 
tant engineer He is being succeeded by Mr. R. J. M. 
Inglis, now the Glasgow district engineer 

Tue Ministry of Transport railway statistics for 


September also give the results for the nine months ended 
September 30th, which are of interest in view of the year 
itself now being ended Up to the end of September 
there was an increase of 2-1 per cent. in the number of 
passenger journeys, but owing to the large proportion of 
them having been made at reduced rates the receipts 
fell by 0-6 percent. The passenger train mileage increased 
by 3-4 per cent. The freight traffic, on the other hand, 
decreased 8-0 per cent. in tonnage and 7-5 per cent. in 
Freight train mileage was reduced by 3-6 per cent. 


receipts 

Ir is officially announced that the Canadian National 
Railways will ask the Dominion Parliament for authority 
to construct additional branch line mileage, the work to 
be carried to completion within the next three years. | 
Sir Henry Thornton, and vice-president 8. J. Hungerford, 
have made a close study of the branch lines required by 
the system, and their recommendations are now being 
No details are as vet available, but it is under- 
stood that the programme will be somewhat larger than 
that submitted in 1927, which included 506 miles of new 
It is hoped to obtain the sanction of Parliament at 
proceded with 


completed 


lines. 
an early date, so that construction can be 
early in the summer 

\ NOTEWORTHY increase in the earnings of the Canadian 
National Railways is shown by the official statement cover- 
ing the first eleven months of 1928. The gross earnings 
amounted to 253,030,877 dollars, as compared with 
226,938,406 dollars for the corresponding period of 1927, 
an increase of 11-50 per cent Working expenses were 
199,481,585 dollars, as compared with 185,478,701 dollars, 
an increase of 7-55 per cent. Net earnings reached a 
total of 53,549,291 dollars, as compared with 41,459,707 
dollars, a gain of 29-16 per cent These results show an 
operating ratio for the eleven months of 78-84 per cent., 
while for the similar eleven months’ period of 1927 the 
operating ratio was 81-73 per cent 

THe collision at Ashchurch—London, Midland and | 
Scottish Railway—on January 8th, by which two pas 
sengers, a railway servant travelling as a passenger, and 
the driver of the mail train were killed, resulted in the 
most complete wreckage of passenger stock that we have 
The circumstances were inquired into, on behalf 
of the Ministry of Transport, by Lieut.-Colonel Mount 
on Saturday, January 12th, when evidence was given that, 
owing to the occupation of the up line, the signalman at 
Ashchurch Level Crossing Box refused the acceptance of 
the up mail him by Ashechurch Junction Box. 
The latter man, however, accepted the mail—as he was 
justified in doing, seeing that he not only had an outer 
home signal but could set his junction for the branch 
but kept his signals at A drifting fog came on 
just about that time, and the fog signalmen were sent for. 
As they had not arrived when the mail was accepted by 
Ashchurch Junction, the signalman there went to put a 
detonator on the line to warn the driver. That man must 
have missed seeing the distant signals—of which, being 
a triple junction, there are three—the outer home and the 
three inner home signals, and so ran through Ashchurch 
Station at 50 to 55 m.p.h., and collided with a rake of 
twenty-four wagons that were being propelled from the up 
to the down line at Ashchurch Level Crossing Box. 
Colonel Mount subsequently adjourned his inquiry and 
Derby, where the fireman of the mail, 


seen 


offered 


. 99 
aanger. 


will resume it at 
who has vet to give his evidence, lives 


His father was | 


| combustion 


; Muss 


| scale researches in each of these problems. 
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Notes and Memoranda. 


Some 50ft. reinforced concrete piles were safely driven 
to a penetration of 35ft. six days after pouring for a bridge 
over the Illinois River. The concrete mixture was ]—1}-2. 


A pvisc of glass has been cast in America for the mirror 
of a large reflecting telescope. It is 69-5in. in diameter 
by 10-5in. thick, and weighs some 3500 Ib. The glass 
was poured into the mould on May 7th, 1927, and was 
under the control of electric heaters, to room 
temperature by January 21st, 1928. It contains a few 
‘and stri#, but will serve the intended purpose. 


cooled down 


seeds ° 


Tests of Ontario lignite have produced, according to 
Premier Ferguson, very encouraging results and demon- 
strated, in fact, that the lignite in question can be put to 
any one of several important and valuable uses. By low 
temperature carbonisation, the lignite could be converted 
into ** char ’’ with a fixed carbon content of 80 per cent. 
and about 15 per cent. ash, the Prime Minister stated. 
The char would have a content of 11,500 to 12,000 B.Th.U. 
and could be made into briquettes having all the desirable 
characteristics of anthracite coal with quite as high heating 
efficiency. 
or it can be pulverised and used under boilers, smelters, 
and in pulp mills. 

In discussing a paper by Professor J. W. Hinckley, read 
before the Institution of Chemical Engineers, Dr. W. R. 
Ormandy nentioned a system which could be applied to 
the drying of peat, and which was applied on a large scale 
on the Continent to ball clay and china clay. The wet 
clay was placed between two conducting surfaces and 
direct current was passed between the two surfaces, with 
the result that the water was ejected by endosmosis. Peat 
containing 93 per cent. of water could be subjected to this 
process, and the resultant product, containing from 45 to 


55 per cent. of water would cake and could be broken up | 


to resemble peat briquettes. The water content of china 
clay could be reduced to about 32 per cent., and that of 
ball clay could be reduced to about 28 per cent. in the 
course of two or three minutes. 


A RECENTLY issued official report on the future of a 
superheater tube on board a turbine steamer is, says the 
Engineer Surveyor-in-Chief, of special interest at a time 
when rapid development in the direction of higher pressures 
and temperatures is taking place. The conditions to which 
the superheater tubes were subjected originally were, 
he says, very severe, and the alterations made to improve 
increased the severity of these conditions. 
If intense flaming occurs at the superheaters, tube failures 
are inevitable unless the tubes are adequately protected 
or unless it is possible to make them of suitable material 
having special heat-resisting qualities. The experience 
gained with these boilers and superheaters, which work 
at a very much higher pressure and temperature than any 
hitherto fitted on board a British passenger vessel, is valu- 
able in indicating the directions in which improvement is 
necessary for reliability in high duty marine steam plant. 


WRITING on a year’s progress in commercial wireless 
in the Wireless World, Lieut.-Colonel Chetwode Crawley 
says: The advances made in all branches of wireless com- 
munication during the past year have been quite as exten- 
sive, though perhaps rather less spectacular, than in 
recent years. In fact, the technical side of wireless has 
now reached a stage where it has time to pause a little and 
consolidate its position. Of course, the days of “‘hit or 
are long past, but the advent of short waves three 
years ago did have the effect of throwing into the melting- 
pot many problems which then seemed to have been 
solved, and it is only during this last year that we have 
sailed into less troubled waters. But the pause will be 
short-lived, many new avenues of advance are opening up, 
and it will not be long before the melting-pot is in use 
again for facsimile transmission and short-wave telephony. 
Later on, we shall be asked to struggle with television, 
and even, perhaps, the distribution of power by wireless. 


In a review of a year’s working of the Holland Vehicular 
Tunnel, New York, Engineering News-Record says that 
during the year there had been 192 fires in vehicles while 
going through the tunnel All of these fires were extin- 
guished by the policemen in the tunnels without the aid 
of the fire-fighting apparatus mounted on the emergency 
truck. The great majority of the fires were caused 
by overheated brakes. On one occasion the fuel tank 
under the driver's seat of a truck caught fire, but the tunnel 
police had the fire extinguished and the truck moving 
out of the tunnel in tow of the emergency truck within six 
minutes of the starting of the fire. There have been 2190 
disabled vehicles towed out of the tunnel by the tunnel 
emergency equipment; 481 towing chains, distributed 
throughout the tunnel, have been lent to drivers of 
other vehicles to take the disabled vehicle in tow ; 678 
one-gallon cans of petrol have been supplied to vehicles 
stalled in the tunnel for lack of fuel ; there have been 174 
arrests,’ 1370 summonses issued and 4100 warnings for viola- 
tions of the traffic regulations. 


In order to obtain definite knowledge of the conditions 
that are most unfavourable to either the ignition of coal 
dust or the propagation of coal dust explosions, the Safety 
in Mines Research Board undertook laboratory and large- 
Large-scale 
experiments carried out at Eskmeals during the years 
1923-25, using a steel gallery 38in. in diameter, were 
described in Safety in Mines Research Board Paper No. 33. 
The results showed that a rough relationship exists between 
the content of volatile matter in a coal and the inflam- 
mability of its dust. Most of the coal dusts tested in the 
38in. gallery were tested during the same period in a steel 
gallery 74}ft. in diameter, and the results of these tests are 
described in a supplementary paper just published. The 
tests made in the larger tube showed that the inflamma- 
bility of a coal dust, as measured by the mean speed of 
flame and its explosibility, as measured by the maximum 
pressure developed, both over a given distance, are approxi- 
mately of the same order, and that this order is in close 
agreement with the relative proportion of incombustible 
matter required to be mixed with the coal dust in order to 
suppress its inflammability. The tests also confirm the 
value of volatile matter determinations as a guide to the 
degree of inflammability of a coal dust 


| The conversations were quite clear. 


The lignite can also be burned in its raw state, | 

















Miscellanea. 


It is proposed to put up a varnish factory at Regina, 
Saskatchewan 

It has been decided to add a tenth, and final, unit of 
65,000 horse-power to the Queenston hydro-electri: plant 
on the Canadian side of the Niagara River. The plant 
will then have a total capacity of 625,000 horse-power. 


A PUBLIC-SPEAKING coach was provided at the last 
annual meeting of the American Society of Mechanical 
Engineers and many of the authors took advantage of his 
services. He will be engaged next year, and members 
who present written discussion will also be given an oppor 
tunity to meet him, so that they may improve the force 
fulness and emphasis of their remarks. 

Tue public telephone service between Holland and the 
Dutch East Indies was opened on January 7th with con 
versations between the Governor-General in Batavia and 
the Minister of Colonies and Ways and Means in Holland. 
Before noon twenty 
six telephone subscribers in-Holland and the East Indies 


| had entered their names for calls. 


At the Prescot works of British Insulated Cables, Ltd., 
463 employees have had over twenty years’ continuous 
service with the firm, and of the number seventy-five have 
been with the firm thirty years. Mr. G. H. Nisbett. 
managing director; Mr. W. Kerfoot, secretary Colonel 
Bates, works manager; Mr. A. J. Macphail, publicity 
manager; Mr. Wolbourn, chief engineer: Mr. Nash, 
resident electrical engineer, Mr. J. L. Packer, head of 
cables department ; and Miss A. Bradbury, chief secre 
tarial typist ; have all had more than thirty years’ service 
The above numbers only apply to the Prescot works of the 
company. The total number of long-service medals to be 
presented by the firm is 813. 

An order has been made by the Board of Trade, under 
Sec. 427 of the Merchant Shipping Act, 1894, that all ships 
of 500 tons gross and upwards shall, when going on a 
voyage or excursion from a port in the United Kingdom, 
carry line-throwing appliances. These are to be :—(a) 
Four 2 lb. line-throwing rockets, capable of throwing a 
line 4 in. in diameter 120 yards in calm weather, together 
with suitable sticks and with port fires or other means of 
igniting the rockets ; (b) two lines of jin. diameter, each 
not less than 240 yards in length, and having a breaking 
strain of 150lb. The rockets, with the means of igniting 
them, and the lines are to be kept in a watertight case. 
The order is to take effect on July Ist next 


Tue Crown Agents for the Colonies, acting on behalf of 
the Government of Nigeria, have placed with Head, 
Wrightson and Co., Ltd., of the Teesdale Ironworks, 
Thornaby-on-Tees, the contract for the supply of 8800 
tons of steel work required in connection with the con- 
struction of a new bridge at Lagos. This will replace the 
Carter Bridge, which was opened for traffic twenty-eight 
years ago, and which is at present the only connection 
between Lagos and Iddo Island. All necessary materials 
and plant for the bridge will be supplied from Great Britain 
through the Crown Agents, on competitive lines, and the 
erection work at the site will be undertaken by the 
Harbour Works Department of the Government of Nigeria 
It is estimated that the work, which is to be commenced 
immediately, will take 24 years. 

Disastrous effects of expansion in modern concrete 
buildings, through changes in atmospheric temperature, 
were mentioned by Dr. Oscar Faber, the authority on 
the causes of cracks and decay in buildings, when he 
recently read a paper at the headquarters of the Royal 
Institute of British Architects in London. ‘“ Dry and 
seasoned concrete expands with temperature rise ver) 
much as steel,”’ he said. ‘‘ A reinforced concrete viaduct 
at Sittingbourne is 2400ft. long. This would represent 
an expansion of 84in. under certain temperature changes. 
Clearly, this would be very destructive if no provision 
were made. The viaduct was therefore divided into 100ft 
sections, with expansion joints between, and it was found 
that the gaps were about jin. less at 3 p.m., after exposure 
to a hot sun, as compared with 3 a.m. on a cold night.” 


Drrect telegraphic communication in both directions 
between Singapore and London was established on 
January 7th by the Eastern Telegraph Company, thus 
eliminating the relaying stations. The new regenerator 
which has made this development possible is an auto 
matic device, installed at intervals along the line. With 
this system the speed of transmission is for all practical 
purposes instantaneous. During tests which were carried 
out recently a signal was sent from London to Penang and 
back again in 2°/, seconds, and transmission between 
London and Singapore was accomplished in 
2 seconds. The regenerator, it is claimed, is superior 
both in efficiency and in accuracy to the relaying stations 
which it displaces. The system was first installed by the 
Eastern Telegraph Company on the London and Cayx 
Town route some time ago. It was extended to the services 
between London and Bombay last August, and is now in 
operation between London and Alexandria also. It is the 
company’s intention to extend the system gradually to 
the whole of its cable services. 


about 


ACCORDING to the Tronmonge r, &@ company is being 
formed, with a capital of £100,000, to develop what is 
known as the paint “‘mine”’ at Bideford, where the 
mineral deposit commercially termed “* Bideford black 

is found in a seam running 12 miles east and west of the 
North Devon port. The Bideford paint mine comprises 
the only known natural deposit of the kind in the world, 
and the product is stated to compare favourably with 
other blacks now used in the manufacture of paint and 
rubber compounding. The pioneer in connection with the 
development is Mr. Thomas Thornton, who went to Bide 
ford a few years ago and was a prospector for a local 
syndicate which intended to exploit the anthracite deposits 
The financial obstacles apparently proved insurmount 
able, however, and the local syndicate sold out. It is 
understood that Mr. Thornton will be the purchasers’ 
representative on the spot, and that plant capable of 
producing 8000 tons of refined Bideford black per annum 
is to be erected. The name of the South Wales Anthracite 
Trust has been mentioned in connection with the purchase 


| of the mine 
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The Present Trend in Marine Oil Engine Design. 


Ir we go back to the days of the earliest ocean- | 


going motor vessels, then the development of the 
marine oil engine may be said to have extended over 


| a period of from seventeen to eighteen years. For 


the purpose, however, of gauging the progress 
made in Great Britain, which early brought our 
marine oil engine builders to the forefront and has 
enabled them to maintain the lead in marine oil 
engine construction for several years past, it is 
better to take a period of from nine to ten years. 
That is a comparatively short period when con- 
| trasted with the long history of the marine steam 
engine. At this stage of development it is hardly 
to be expected, therefore, that an analysis of the 


| present position will reveal any very marked lines 
of future development. 


There are, nevertheless, 
indications that the good seed of the particular types 
which continue to make progress and thereby 
show signs of ultimate survival, was sown in the 
early days. The various fields of application covered 
by the four-stroke single and double-acting engine 
the two-stroke single-acting and opposed-piston 
engines and the most recent two-stroke double- 
acting engines must of necessity somewhat overlap. 
That fact may perhaps account for the partisan 
spirit shown hy advocates of particular types, 
which often leads them to ignore excellent work 
done in rival fields. 
and more which can be obtained with a single 
unit four-stroke single-acting engine are now quite 
sufficient in twin-screw arrangements to provide 
adequate power for large and fast motor cargo 
vessels. With the double-acting four-stroke engine 
outputs up to a maximum of 10,000 I.H.P. per 
shaft have been obtained with supercharg- 
ing, and with twin and quadruple-screw in- 
stallations of this particular type, suitable pro- 
pelling machinery for all but the very large Atlantic 
passenger liners can be provided The two-stroke 


The powers of 3200 I.H.P. | 


single-acting engine has made remarkable progress 
in the last two years, and powers up to 10,000 1.H.P 
are obtained in a single unit, and engines of this 
|type are being increasingly employed in single 
screw motor vessels. Tne maximum power for 
this type of engine was recently given by Mr. J 
Calderwood as about 1000 B.H.P. per cylinder 
| which would enable a cylinder diameter of reason 
| able size to be adhered to and would make possible 
| quadruple-screw arrangements up to 50,000 B.H.P 
total service output. Such a power would meet the 
requirements of all ships likely to be built in the 
near future, if the giant Atlantic liners now under 
consideration and on order be excepted. In the 
White Star liner it seems highly probable that an 
oil-electric drive will be used, now that electric 
propulsion has been decided upon 





The power requirements for all possible kinds of 

motor ships having been provided for by the various 
| engine types, it is desirable that reliability, together 
with simplicity in design. should come to be 
regarded as essential factors in progress. With 
| improvements in design there should also be a 
|reduction in weight and therefore cost. In this 
| connection it is of interest to remark that a French 
| engine er recently gave the following engine weights 
|per horse-power developed as indicating the 
advance made in the last fifteen years. In 1913 
a representative weight was 550 |b., in 1920 it was 
330 Ib., and in 1927 it was only 110 lb. If we take 
similar figures for engines of the high-duty naval 
type the advance made in this respect is more 
striking. In last week’s issue of THe ENGINEER 
we referred to the 50,000 B.H.P. double-acting 
two-stroke engines for the new German armoured 
ship, which on good authority are stated to have 
a weight of only 174 lb. per horse-power developed 
Recent four-stroke submarine and naval auxiliary 
engines of British 750 B.H.P. four-stroke design 
have a weight of only 40 |b. per horse-power 
| Both of these weights are probably for the dry 
jengine without the fly-wheel An important 
advance has been made in recent years on the 
metallurgical side of oil engine construction, and 
considerable care is now taken in apportioning the 
place given to various metals in their design. The 
better treatment of iron castings has brought with 
it increased strength and heat-resisting properties, 
while cast steel is now being usefully employed both 
for framings and main castings. Alloy steels are 
|also freely used for crank shafts and valves, while 
| the lighter alloys are finding many new uses. It 
| seems likely that aluminium pistons will be utilised 
in the lighter types of engine. A new form of 
spherical top end bearing has recently undergone 
| service trials. It gives better access to the running 
parts and, it is claimed, largely overcomes difficulty 
with cylinder and piston alignment and liner weat 
With the adoption of multiple-cylinder units 
having as many as ten cylinders the design of 
| crank shafts and balance weights has been modified, 
and a noteworthy innovation in some four-stroke 
engines is the introduction of the vertical chain 
drive for the cam shaft. On the whole the neces- 
sity for accurate jigging and machine tool work has 
lraised the quality of workmanship, and _ this, 
together with increasing standardisation of design 
should tend towards cheaper and more efficient 
|production. It is sometimes pointed out that 
certain designs of engines are cheaper to make than 
others, but account is not always taken of the use 
of modern workshop methods, which may swing 
the balance in the favour of a less simple design 
Again, in actual service the fewer parts of a par 
ticular design of engine may be effectually offset 
by well-thought-out methods of dismantling and 
overhauling and the provision of useful mechanical 
aids. The introduction of special exhaust valve 
grinding machines for four-stroke engines is a 
case in point 


The interest which is now being taken by 
builders of four-stroke engines in both the two- 
stroke single and double-acting forms of construc- 
tion would seem to point in the direction of the 
adoption of the double-acting two-stroke engine as 
the final type for high powers. At present the 
experience gained on the test bed and at sea with 
this type of engine is limited, but the success which 
has been so far achieved will undoubtedly lead to 
larger engines being built and higher ratings 
adopted. It may be some time, however, before 
the present maximum output of the single-acting 
two-stroke engine is overtaken. Mr. K. Keller 
did well to recall in his recent paper on the diffi- 
| culties of marine oil engines that greater attention 
| to the combustion side of design was needed. The 
|fact that the performance of oil engines can be 
increased by scavenging either by the exhaust 
|turbo-blower or fan, or by the introduction of 
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separate super-scavenging port, is itself an admis- 


sion that the cylinder of the ordinary oil engine is | 


not fully charged with air at the beginning of each 
stroke. If the disposition of the exhaust and 


scavenge ports in many modern two-stroke engines | 


be carefully studied it will be seen that some degree 
of stratification of the entering scavenge air with 
the burnt products within or leaving the cylinder 
is difficult to avoid. The problems connected with 


the size shape and arrangements of liner ports have | 


been investigated by individual firms, but little is 
known concerning the exact happenings within the 
cylinder, particularly in the neighbourhood of the 
exhaust belt. The deposits which have been known 
to occur on the walls of the liner near this point 
certainly indicate that some drying of the lubricant 
undoubtedly takes place, while it is not unlikely 
that a re-surge of burnt products mixed with cool 
air may assist in promoting chemical changes in 
the lubricant which may in turn lead to carbon- 
aceous or semi-carbonaceous deposits being formed, 
with harmful effects on the liner and _ piston. 
Although much has been done on the mechanicai 
side of fuel injection, little is yet known as to the 
manner in which the oil enters and flame propaga- 
tion takes place. Such additional information 
would make sure the present trend of design and 
lead to a still further advance. Mr. Keller's own 
engine Owes not a little of its success to the happy 
combination of a through-scavenge combined with 
a nearly spherical combustion chamber and a well- 
designed airless injection system. The consump- 
tion has been continually improved over the last 
ten years until the remarkable figure of 0-36 lb. 
of oil per B.H.P. hour has now been reached. 
Very close results are reported to have been 
obtained from the Hesselmann system of airless 
fuel injection combined with a specially formed 
combustion chamber, which is an essential part of 
one of the latest two-stroke double-acting engines 
built in Germany. In England we await with 
interest the service results of Mr. W. S. Burns’ 
new type of double-acting two-stroke engine, which 
has its own special features, both with regard to 
mechanical details, combustion chamber and 
system of airless fuel injection. 

In this very brief outline we have been able to 
do no more than indicate by a word or two some of 
the directions in which progress has been and is 
being made. When it is remembered that we have 
concentrated attention mainly upon the work done 
since the war, it must be admitted that the strides 
made by the marine internal combustion engine 
are remarkable. Whilst we must regret that many, 
nay most, of the types now in use are of foreign 
origin, yet we may congratulate ourselves upon the 
fact that the long experience of British marine 
engineers has played no small part in their develop- 
ment, and we may look with confidence to the 
continued progress and development of an industry 
which fits in with all the great traditions of British 
engineering. There is much work still to be done, 
and we are confident that our own engineers will 
play an increasing part in the doing of it. 


Telescoping of Railway Carriages. 


In our Leading Article of July 6th last on the 
railway disaster of June 27th at Darlington, we 
observed that there was one engineering feature 
that would, no doubt, receive attention at the hands 
of Colonel Sir John Pringle who, on the preceding 
Saturday, had inquired into the cause of the 
accident. It was the telescoping of the second and 
third vehicles. On that point we remarked that 


when two trains met head on, as did those at 
Darlington, there was so great a disturbance 


imong the vehicles behind the engines that tele- 
scoping was almost bound to occur. In fact, 
although the effects were very unfortunate for 
those in the telescoped coaches, it was possible 
that greater rigidity might lead to more serious 
results. Those observations had reference, of 
course, to a head-on collision like that at Darling- 
ton, but telescoping may also follow from rear 
collisions, and, as illustrated at Charing Cross on 
September 19th last, from impact with buffer stops. 
The matter, therefore, needs consideration gener- 
ally, and not in respect of Darlington alone. It 
is worth while noting, in passing, that not until 


Junction on December 24th and Coke Ovens on 
January 23rd. In reporting on the Willesden case 
| Sir Arthur Yorke said that telescoping was due 
|to the more general adoption of long coaches, 
with underframes constructed wholly or partly of 
| steel, upon which wooden carriage bodies of rela- 
| tively light construction, were placed, so that as 
one frame mounted another there was 
positively nothing to stop its progress. The report 
in that case recommended that the designs of the 
| underframes be modified so as to give a considerably 
|inereased depth to the ends or headstocks. 
| Sir John Pringle took the Hawes Junction inquiry, 
and recommended (a) uniformity in the weight of 
rolling stock; (6) improved buffering; and (c) 
deepening of the headstocks. The late Colonel 
Druitt, in reporting on the Coke Ovens accident, 
said only on this point that consideration was being 
given to the matter by the railway companies. 
Until the unfortunate disaster at Darlington 
there was in the interval only one other case 
wherein telescoping had to be considered. It 
was the head-on collision at Abermule on January 
26th, 1921—ten years after Coke Ovens and over 
seven years before Darlington, or one instance in 
eighteen and a-half years. In that case Sir John 
Pringle said : ** It is for consideration whether the 
whole subject of the desirability of equipping pas- 
senger stock with devices to resist the tendency 
to over-ride and telescope should not now be again 
reviewed by the committee of railway experts 
at present engaged on standardising carriage and 
wagon stock.” In the Darlington report we find 
for the first time what may be termed the other side 
of the question. It is true that in the Abermule 
report it was observed that railway companies 
considered that if telescoping were 
disastrous effects of a worse character would result. 
Proof of the worse evils that are avoided in colli- 
sions when the impact is absorbed by telescoping, 
was seen at Darlington itself, as there, to quote 
the report, there was little damage to the fourth, 
fifth, and sixth vehicles, and the last five were 
entirely uninjured. Again, at the inquiry by 
Colonel Mount into the collision at Dinwoodie on 
October 25th, it was stated that the shock was 
absorbed in the destruction of the rear fourteen 
wagons of the goods train, and that only one window 
was broken in the ** Royal Highlander.”” Now, we 
have the conclusion—arrived at, it is very im- 
portant to note, after discussing the general 
question with Mr. H. N. Gresley—that “it is 
difficult to lay down any certain preventative 
action to obviate telescoping. So much depends 
upon factors of which we have little knowledge, 
upon irregularities of rail surface, and upon 
chance.” It is however, observed that impact 


soon as 





and by distortion, if the momentum is sufficiently 
great, of the underframes, but without lifting. 
Homogeneous strength of springing, of buffering, 
and of design of solid steel underframing is there- 
fore necessary throughout a train. Sir John 
Pringle goes on to say that the interval between 
headstocks of coaches should be as small, and the 
couplings as short, as practicable for the necessary 
freedom of movement, so that any tendency of the 
underframe of one coach to lift will bring its head- 
stock into contact with the headstock of the coach 
adjoining and possibly prevent over-riding. Non- 
vestibule stock needs the existing clearance of 
3ft. 6in. to allow men to go between the headstocks 
for coupling or uncoupling. There should either 
be automatic couplings or heavy steel fenders, 
corrugated in type, so as to ensure interlocking 
of the headstocks. As regards, finally, vestibule 
stock, it is remarked that recent accidents have 
proved that (1) the buck-eye coupling and the 
latest pattern—steel-faced—Pullman vestibule, and 
(2) articulated stock are the best known types for 
prevention of telescoping. In that relation we 
would observe that in his report on the derailment 
of August 17th last at Shepreth, Colonel Trench 
said that, having regard to the speed and other 
circumstances the absence of telescoping and the 
small casuality list were very remarkable, and, in 
his opinion, it could be attributed largely to the 
construction of the twin articulated coaches, the 
two parts of which were close-coupled over their 
central bogie by a knuckle and pin coupling, which 





the collision of December 5th, 1910, at iyreageennd 
was the evil of telescoping considered in any 
accident report. On July 27th, 1903, there was a 
very bad case at St. Enoch’s Station, Glasgow, | 
when sixteen passengers were killed, but Sir | 
Arthur Yorke dealt only, in his recommendations, | 
with “ buffer” vehicles and rapid-acting brakes. 
The Willesden accident was, however, followed, 
within seven weeks, by two more, i.¢., at Hawes | 








restricted relative movement between the under- 
frames in both vertical and lateral directions. 
Neither of those couplings was broken. Sir John 
observes that a number of coaching vehicles, con- 
structed entirely of steel, are under trial ; but it 
is still doubtful how such all-steel coaches will 
behave under very violent shock when the force of 
momentum has to be entirely absorbed by the 
vehicles. It is also admitted that there may be 


precluded | 








shock effect should be taken up by buffer springs, | 





difficulty in effecting the rescue of passengers 
enclosed in such vehicles 

To design a train which will not suffer severely 
in a head-on collision at speed is almost impossible 
without the introduction of some device of a special 
nature—as, for example, excessively long stroke 
buffers—to absorb the energy of impact. Imagine 
the case of an all-steel train with close coupled 
coaches, and corrugated fenders to prevent over: 
riding. If such a train were suddenly stopped from 
a high speed, the probability is that some of the 
coaches would rear up without over-riding, whilst 
others might be cast sideways hither and thither 
on the track. If we may, however, suppose for a 
moment that it did remain intact upon the rails 
the passengers and their baggage would be hurled 
violently forward. In either case the damage to 
life and limb could not fail to be serious, and might, 
conceivably, be greater than that which is suffered 
generally, in such cases, in the two front coaches 
Briefly it would be fruitless to make a train more 
rigid, if at the same time ample means were not 
provided for absorbing the blow. Indeed, the more 
rigid it was, the more likely would it be that 
passengers from one end to the other would be 
injured. It may, we suggest. be regarded as 
axiomatic that to minimise damage there is no 
other means than the provision of * soft ends.” 
But if railway material had to be constructed with 
the probability of collisions always in mind, it 
would be far more complicated and costly than it 
is now. The only reasonable way to prevent injury 
to life and limb in such accidents is to prevent them 
from occurring. It is, we submit, wiser to pursue 
the search for means of obviating collisions than 
to endeavour to build trains which could face them 
with impunity 








American Couplings. 


By J. G. B. SAMS, A.M. Inst. Mech. E 


THE question of the American or ** Buckeye © type 
of coupler for railway vehicles has again cropped up. 
this time in the report of the Ministry of Transport’s 
Inspector on the Darlington collision. As there 
appears to be a good deal of loose thinking in this 
country in connection with this type of coupler, it 
might not be amiss at this time to consider it in rela 
tion to the British standard screw and three-link 
couplings. It can be said at once that the advantages 
of the British types are that the couplings are low 
in first cost and have few working parts, and therefore 
little to maintain ; that the act of coupling is 
visible throughout, and the couplings themselves are 
inh duplicate (that is, each vehicle 
one fails, the opposite one can 
the case of the actual 
drawgear of the underframe giving Further 
advantages are that the passenger-vehicle coupling 
is adjustable, so that backlash may be avoided ; while 
the a ods coupling, having slack when adjacent wagons 
are buffered up, allows a heavier train to be handled 
by any given engine than if the train were rigidly 
coupled buffer-to-buffer throughout. Their disadvan 
tages are that under no condition will they automatic 
ally couple on contact, and that their use necessitates 
the employment of side-buffers which entails a certain 
amount of danger to the shunter when they have to 
go in between vehicles to make coupling or to adjust 
brake-pipes. The use of a coupling-stick should 
avoid this danger, but it is feared that through the 
contempt bred by familiarity the risk of hand-coupling 
is often needlessly faced. 

The writer has recently spent several years on a 
railway using the standard American A.R.A. (for 
merly known as the M.C.B.) coupler, and his experi 
ence of the subject may be of general interest to 
railway engineers and others. In the first place it 
is incorrect to refer to it as an “‘ automatic ”’ coupler. 
as there are conditions under which it will not couple. 
or may generally be expected not to couple automatic 
ally. The condition in which failure to couple is 
certain is when both knuckles are closed ; failure will 
frequently occur if the couplers happen to be canted 
to opposits sides, so that they do not meet fairly on 
contact, this condition being aggravated when the 
vehicles are on a curve ; again, coupling is frequently 
missed through the failure of the tumbler-block to 
fall on the impact of the couplers, probably owing to 
insufficient impact or to internal rust. The writer 
tried to overcome the latter cause by graphite blown 
in at periodic intervals, but the cure was doubtful. 

The usual routine when coupling is as follows : 
The stationary vehicles are secured by the hand on 
continuous brakes and the knuckle opened if closed ; 
the moving vehicles are then hit up against the 
stationary vehicles, the impact between the couplers 
causing the open knuckle to close ; the act of closing 
lifts the tumbler-block, and when the closing is 
“made,” the block should automatically fall and 
hold the knuckle closed. The coupling is then tested 
by a slight snatch given by the engine, if the coupling 
parts—and the writer has seen this occur five times 
running—the moving vehicles must be withdrawn 


cost 
always one on 
headstock), and if 
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for a space, another and harder impact given, and a 
further test be made. 

The advantages of the American coupler are that 
it does not require the use of separate buffing-gear, 
and that it may generally be expected to couple auto- 
matically on contact, but 
serious, and include slowness of operation, invisibility 
of coupling, not perfect freedom from danger, cost 
of maintenance and number of failures, and last but 
not least, inconvenience to passengers through the 
jerking of trains. Considering slowness as applving 
to goods trains, it is certain that the routine of coupling 
aus set out above is a far lengthier business than that 
of hanging a three-link coupling over the opposite 
hook, and even if the test be omitted, there will always 
be a loss of time in discovering and making missed 
couplings good when a start is with the 
assembled train. British railways would be apt to 
look doubtfully at any scheme that might tend to 
slow up work in the goods and marshalling yards. 
although the loss of time might not be so severe if one 
could see that the block had fallen and that the 
knuckle was in consequence secured. That there 
is an element of danger present is proved by the 
American *“* Safety First *’ Council's coloured poster 
headed ‘“‘He Pushed it with his Foot,’ and 
depicting two vehicles with couplers touching and a 
shunter lying on a stretcher having his foot bound 
This warning refers to the 


made 


up by ambulance men. 
usual practice of using the foot to push one coupler 

fair’ with the other, when on the closing of vehicles 
for coupling, it is seen that the couplers are canted 
away from each other. The foot is apt to slip and to 
be caught between the coupler-heads, with disastrous 
results. It would be of interest to know the number 
of accidents in the United States through this cause 
they are sufficiently numerous to make the Safety 
First Council issue a special poster. It is probable 
that the upkeep must cost more owing to the greater 
number of working parts, but a more serious aspect 
is that when one coupler fails the opposite one is pretty 
certain to be rendered useless also. The parts most 
liable to failure, in the writer's experience, are knuckle- 
pins, drag-arms (these were specially troublesome), 
and buckles. 
brakesmen, but the other parts represent total failures 
and necessitate the use of drag-chains. 

Owing to the fact that the slack of the numerous 
working parts comprised in the complete couple: 
cannot be taken up at will as with the screw coupling, 
the total backlash in the couplers of a long train can 
amount to a considerable and awkward quantity 
when starting or stopping, and the well known rough 
starting of American trains is due to this cause. It 
must also be remembered that the impact necessary 
to make coupling cannot be altogether pleasing to 
It would be quite possible to provide 
the use of spring-loaded 


Pins can always be replaced by the 


the passengers, 
against this backlash by 
vestibules or by separate buffing gear, but then most 
of our trains are not vestibuled, and the fitting of a 
separate buffing gear would nullify the chief advantage 
of the coupler. 

These remarks are not offered in any spirit of 
carping criticism, but the objections are serious and 
ought to be considered before anv change of standard 


is contemplated. Alternatively it should be possible 


to design a coupler having all the advantages of both 


types 








Obituary. 


SIDNEY RICHARD LOWCOCK.,. 


A WIDE circle of professional colleagues and friends 


will regret the death of Mr. 8S. R. Lowcock, which took 
place on January 9th, after a short illness, at Chard, 
in Somerset. 

Sidney Richard Lowcock was born on November 
28th, 1859. He had, therefore, not long completed 
his sixty-ninth year at the time of his death. He was 
educated at Merchant Taylors and obtained his first 
engineering experience during the two years, 1876-78, 
which he spent in studying at the Crystal Palace 
School of Engineering, which has, during its long 
history, produced many eminent members of the 
profession. From there he went for two years as a 
pupil of the late Mr. Walter Hunter, a fine all-round 
engineer, in the works of Messrs. Hunter and English, 
of Bow, a firm of a type all too rare nowadays—-real 
millwrights—with which a pupil might gain valuable 


practical experience in all manner of directions. In | 
after life he was wont to speak with gratitude of the | 
amount he learnt during the two years spent at those | 


works in the East End of London. On leaving Bow 
he was for 2} years—-1880-82—-with the Old Kent 
Water Company —now merged in the Metropolitan 
Water Board—as assistant 
quently entered the office of the late Mr. Baldwin 
Latham, whose chief Assistant he eventually became. 
During the 2} years—-1882—84—that he was with Mr. 
Latham, he was engaged, amongst other things, on 
matters concerning Thames pollution and Metro- 
politan sewage discharge, and he acted as Resident 
Engineer during the completion of the original 
Wandle Valley sewage works. Thereafter, he was 
for two years—1885-87—Resident Engineer on the 
works of the Birmingham Compressed Air Company, 


the disadvantages are | 


Engineer, and subse- | 


and for two years subsequently he acted as Engineer 
to that Company. 

Since May, 1889, he had, except during the War 
period, been in practice on his own account as a con 
sulting engineer, specialising in sanitary engineering 
and water supply. He acted as Consulting Engineer 
|to H.M. Board of Works, the Crown Agents for 
| the Colonies, and the India Office, as well as for a 
|number of County Councils, Corporations, District 
| Councils, and Drainage and Water Boards, both at 
| home and abroad, and he designed and carried out 
|numerous schemes for sewage disposal, waterworks, 
| flood-prevention works, river control, &c. In the early 
| days he did work at Malvern, King’s Norton, Stokesay, 
| Chipping Norton, Warwickshire, Worcestershire, Not- 
| tingham, &c. He was largely concerned with Govern- 
}ment inquiries and parliamentary work throughout 
| his professional career, and within recent years he 
| had been concerned with Bills of the Corporations of 
Manchester, Croydon, Chepping Wycombe, Grimsby, 
| and Accrington ; with Bills for the extensions of the 
| boroughs of Luton, Blackpool, Godalming, and 
| Ormskirk, as well as with the South Essex Water- 
works Company. Just prior to his death he had been 
|advising the Epsom Rural District Council and the 
| London, Midland and Scottish Railway, and was 
actually engaged in carrying out water schemes for 
| Chard and Lympstone and Saunton at the time of his 
death. 
| One exceedingly interesting work which he carried 
out was the remodelling of the water supply of 
Windsor Castle. During the operations he discovered 
that some of the original mains, which had been laid 
about the year 1670, were formed of plate lead, some 
jin. thick, bent roughly into circular form with the 


|edges, where they met, chamfered so as to leave a | 


V between them. This V had been filled solid by 
| burning in lead, and what appeared to be an excellent 
| joining seam produced. 

Mr. Lowecock entered the Institution of Civil 
Engineers as a Student, and was elected an Associate 
| Member in March, 1885, becoming full Member in 
March, 1889. He served on the Committee of the 
Benevolent Fund of the Institution. He was also a 
Member of the Institution of Mechanical Engineers, 
and was an exceedingly active Member of the Asso- 
ciation of Consulting Engineers from its inception, 
having been one of the Founder Members and Chair- 
man of Committee for the year 1924-25. From the 
Institution of Civil Engineers he received, while a 
Student, a Miller Prize for a paper on “‘ The Water 
Supply, Sewerage, and Sewage Disposal Works at 
Wellington College.” Later, when an Associate 
Member, he also received a Telford Medal and a 
Telford Premium for another paper, entitled “‘ Experi- 
ments on the Filtration of Sewage,”’ which was 
printed in the “‘ Proceedings *’ for the session 1893-94. 
The experiments consisted in the aeration of a filter 
bed ol special construction while sewage was being 
passed through it. At the time but little was known 
regarding the effect of air on sewage, and the paper 


} 


disclosed some most interesting results. He was also | 


a Fellow and ex-Member of Council of the Royal 
Sanitary Institute and a Member of the Institution 
of Water Engineers, of which he was awarded the 
President's Prize. 

During the War Mr. Lowcock joined the Royal 
Naval Volunteer Reserve, and was drafted to the 
Airships Department. In that capacity he visited the 


| United States on a special mission on behalf of the | 
Subsequently, he was transferred to the | 


Admiralty. 
Royal Air Force and held the rank of Lieut.-Colonel, 
while acting as head of the Hydrogen Department. 
| He also undertook the laying out and the superin- 
|tending of the provision of sanitary arrangements 
and water supplies of various camps. 

As a man, Mr. Lowcock was possessed of a charm of 
manner which endeared him to a numerous body of 
friends. He was a keen golfer and he enjoyed great 
| popularity during his term of office as Captain of the 
Engineering Golfing Society in 1923. Some three 
| years ago, with a view shortly to retiring from prac- 
tice, he removed from London to Somersetshire, but 
professional calls had, so far from diminishing, 
actually increased in the meantime, and he had been 
| unable to carry out his intention. 








| Literature. 
By THORNTON 


| Probability and its Engineering Uses. 
1928. 


C. Fry. Ph.D. London : Macmillan and Co. 
Price 30s. net. 

| AN overwhelming proportion of the decisions which 
an engineer is called upon to make are determined 
by what is called judgment. A sound judgment is 
really the hallmark of the good engineer. If one 
tries to analyse what is meant by judgment, it seems 
to be a faculty for marshalling the pertinent experi- 
ences of a lifetime, giving to each its proper weight, 
and forecasting from the whole the probable conse- 
quences of any action. Judgment takes into account 
all the conditions, imponderable and otherwise, which 
predicate an event, and thus demands, though this 
fact is too often forgotten, mental processes of a higher 
order than those of the mere mathematician who 
can only act by prescribed rules on data sufficiently 


simplified to be amenable to formule. The mathe- 
matician, however, has evolved processes of reasoning 
designed to give numerical values to the degrees of 
likelihood which attach to the happening of certain 
events. He thus gives precision to the idea of prob 
ability, and in certain cases enables results to be pre 
dicted with a surprising accuracy. 

Unfortunately for the engineer, the mathematica! 
theory of probability can only be usefully applied 
to problems of a limited number of types, all of which 
| are essentially of a statistical nature. But even with 
this limitation, it has proved productive. Maxwell, 
by its means deduced the laws of gases from a con- 
sideration of the most probable behaviour of their 
innumerable molecules. Boltzmann showed that the 
idea of entropy was bound up with that of the prob- 
ability of different states. Life, fire and accident 
insurance companies flourish by calculations based 
on probability. The physicist, the astronomer, and 
the surveyor all make use of the so-called “law of 
probability * to decide what values to take when con- 
fronted by a number of inconsistent observations. 
The law is indeed universally employed in such cases, 
the physicists, as has been jestingly remarked, trust- 
ing it because they believed that it has been proved 
by the mathematicians, and the latter believing that 
it is justified by the experiments of the physicists. 

Many books have been written about probability 
but none with a title so likely to raise the hopes of 
| the engineer as this treatise by Dr. Fry. The theory 
of probability will be of interest so long as anything 
jin the world remains uncertain, and the prospect 
of applying it to engineering problems instead of to 
the games of chance, the urns with their black and 
white balls, and the other futilities of the text-books 
is an alluring one. Unfortunately those who deduce 
too much from the title will be disappointed. To 
Dr. Fry, who is an official of the Bell Telephone Labor- 
atories, in America, engineering would seem to be 
synonymous with telephony, for if we except the 
mathematical theory which is common to all branches 
of engineering and physics, the problems considered 
are almost exclusively those connected with a tele- 
phone system. Generally speaking, they are of no 
interest to anyone except engineers called upon to 
decide upon the amount of telephone equipment 
necessary to give a subscriber a reasonable chance 
of “ getting through " in a reasonable time. No less 
than sixty-eight pages are devoted to telephonic 
matters, which to an outsider appear very academic. 
|The goodness of a telephone service depends more 
| on the intelligence and courtesy of the operators and 
public than upon wonderful calculations on the prob 
ability of a certain combination of circumstances 
existing simultaneously. Congestion of traffic is 
not nearly so irritating to the subscriber as the daily 
crop of “wrong numbers’ which seem inevitable 
whether the system be automatic or manual. 











So strong is the telephonic note in the book that 
| one rather feels the exposition of telephone problems 
to have been the main motive of the author. Engi 
[neering problems, not connected with telephony, 
are few and far between. Among such as can be 
found we note the question whether 6 per cent. of 
bad screws on a sample of 50 might reasonably occur 
without indicating bad workmanship, if the average 
of rejections was 2 per cent. only. There is also a 
problem relating to the number of cylinder locks which 
|a single master key could open. Another, which 
| may be included, is to determine the stock required 
| at the beginning of each week, in order that not more 
than 1 per cent. of possible sales shall be lost, the 
average number of sales per week being known. If 
we add to these a discussion of the kinetic theory 
of gases and of one or two more or less recondite 
| physical subjects, in the light of the theory of prob 
| ability, we have practically all that has any bearing 
}on engineering work. 
| 
| 


One cannot help thinking how sadly a good title 
has been wasted. In all the book we do not find 
| one word about the adjustment of discordant observa- 
| tions, a subject as important in field work as in the 
|laboratory. The term “ probable error” does not 
| figure even in the index. Engineers would gladly 
| have given up all the large part of the book devoted 
| to the exposition of general theory with its problems 
| of urns, dice and coins for a discussion of its applica 
| tion to their work. Restricted as these applications 
| are, enough could no doubt be found to make a book. 
At the moment, as we have pointed out on previous 
occasions, there is urgent need to make use of the 
theory of probability in connection with questions 
of sampling and testing. A quite moderate amount 
of experimental work would form a basis for com- 
| puting the “ probable errors" of different methods 
of sampling and testing coal, for example. We should 
| then know the amount of confidence which might 
reasonably be placed in a single test of a random 
| sample, as compared with, say, continuous sampling 
or the averaging of a number of tests. In metal 
lurgical work there are similar problems of equal 
insistence. Within what range of tensile strength, 
| for example, should a number of forgings from a single 
| cast be expected to fall; what proportion should 
| be tested to make reasonably sure that all were accept- 
lable, and so on. If Dr. Fry had justified his title 
| by the inclusion of problems such as these, he would 
have written a book vastly more useful and interesting 

to engineers in general, 


| 
| 
| 
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Heavy Duty Railway Wheel Lathe. 


A NEw design of motor-driven heavy duty single-purpose 
railway wheel lathe has recently been produced by Noble 
and Lund, Ltd., of Felling-on-Tyne, in association with 
Alfred Herbert, Ltd., of Coventry. The design is pro- 
duced in five sizes, namely, to take wheels measuring over 
the tread up to 37in., 48in., 66in., 78in. and 90in. It 
differs radically in design from the carriage and wagon 
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is planned to give the same advantages as the central 
drive of the earlier design, namely, the elimination of 
long driving shafts and the chattering and vibration which 
the torsional strain of such shafts sets up. 

It will be gathered from the engravings that the driving 
motor mounted on a base-plate, which is bolted to the 
concrete foundation, transmits its power through a gear- 
box, extending from the front of the bed, on to a shaft 
running longitudinally near the floor level. The drive on 
to this shaft is received approximately at the middle of 
its length. From its ends power is taken through gearing 



































ately and hence the torsional strain produced by that 


torque is also reduced. In other words, the external 


shafts have diameters well above those required to trans- 
mit the required power. 
the drive which is worthy of note is that the pinions mesh. 


ing with the face plate gear rings are completely covered, 


and are supported in bearings on both sides. 
The drive has been designed to enable full width form 


tools to be used without causing vibration, and under test, 


we are informed, the machine has shown itself capable of 
fulfilling this object, both on brake hardened and on new 














MOTOR -DRIVEN. HEAVY DUTY, 


wheel lathe by the same makers, described in our issue of 
December 30th, 1927. In that design the pair of wheels 
mounted on their axle were supported by a loosely running 
spindle gripping each end of the axle. The drive was 
applied by a central headstock midway between the wheels, 
the spindle, face plates and gear ring of which were formed 
with a radial gap, reaching to the centre, for the reception 
of the axle. The gap was not filled in by a loose piece. 
instead, the drive to the gear ring was transmitted through 
two pinions, so placed that one at least was always in 
mesh with the teeth of the ring. That lathe was also dis- 














to two separate horizontal shafts, serving the headstocks. 
From each of these shafts power is transmitted through 
gearing to a horizontal shaft inside the headstock casing. 
This last shaft ends in a pinion, which meshes with the 
face plate gear ring at a point just below the level at which 
the cutting tools act. The individual shafts of the drive 
are short, and are substantially symmetrical about the 
driving pinion on the first shaft. As a consequence, any 
torsion in the shafts between that pinion and the face plate 
gear rings is equal on both sides of the pinion. The drive, 
therefore, does not tend to spring the wheels relatively to 
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RAILWAY WHEEL LATHE 


tires. The form of drive adopted also has the merit that 
it preserves the centre of the bed free from shafts. That 
being so, a chute is formed in the bed which permits the 
cuttings to be cleared away into a pit in the foundations 

A second feature of the design is the centralisation of 
all the controls. The gear-box is controlled from «a 
point behind the operator's working position. The changes 
provided consist of two speeds if a variable speed motor is 
employed, and six speeds if the motor is of the constant 
speed type. One hand wheel serves to control the two 
speed box, while two hand wheels are provided for the six 





TAILSTOCK AND TAILSTOCK MOTOR 


tinguished by the fact that the loading and unloading of 
the work, the advancement, clamping and withdrawing of 
the tailstock and ‘the clamping of the tools in the tool 
~lides were effected pneumatically. 

In the new machine illustrated herewith and on page 74 
arrangements can be made to fit the tool slides with a 
pneumatic tool clamping system, but save for that the 
design bears little resemblance to that of the earlier 
machine. In particular, the driving details are arranged 
at the ends of the axle, and are not disposed between the 
wheels. Nevertheless, the form of drive in the new design 


one another, and hence a fruitful cause of chatter and 
vibration is eliminated. The makers maintain that the 
use of a long shaft driven at one end and transmitting 
the drive to the two headstccks by means of pinions 
placed at different points along its length is out-of-date 
practice. 

Another factor helping to eliminate the torsional effect 
is the fact that the speeds of the shafts outside the head- 
stocks are high, the bulk of the reduction taking place 
inside the headstocks. As a consequence, the torque 
transmitted by the external shafts is reduced proportion- 





FRONT TOOL REST 


speed box. The gear wheels run in oil and cannot be 
engaged in a conflicting manner. The headstock is bolted 
and keyed to the bed. The tailstock is provided with a 
power traverse along the bed by means of an auxiliary 
reversible motor, which, as shown in one of the accom- 
panying engravings, is mounted, in order to save floor 
space, on a bracket attached to the rear of the tailstock. 
When the tailstock has been run up into position ready to 
take a fresh pair of wheels, it is locked automatically in 
that position by means of wedge-shaped projections, which 
are forced into pockets on the saddle, and in the rear side of 


Another point connected with 
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the bed. The tailstock motor operates through a friction | 
clutch which automatically slips when the tailstock runs 
into and is locked down by the pockets. 

The main spindles are made of close-grained cast iron. 
l'hey are of extra large diameter, and work in large bearing | 
surfaces in the headstock and tailstock. Each is equipped | 
with a double ball thrust bearing to take the end thrust. 
Inside the main spindles there are internal spindles of steel. 
I'he front ends of these spindles are formed with a tapered 
bore, which in the case of axles with outside journals 
fits on to split tapered bushes fixed to the journals. As 
an alternative, the internal spindles may be fitted with 
lathe centres. The internal spindles are operated, to 
tighten the centres or to grip the outside journals, by 
means of hand wheels at the front of the lathe. Double- 
ribbed cast iron face plates are bolted to collars of large 
diameter cast with the main spindles. Tee grooves are 
provided on the face plates to receive the driving dog 
bolts, and in the three largest sizes of the machine the 
face plates are formed with recesses to accommodate the 
crank pins of locomotive wheels. 

I'wo compound tool rests are fitted at the front of the 
machine. The top slide of each of these rests is set at an 
angle of 1 in 20 to suit the treads of the tires, and is fitted 
with a feed motion for roughing the treads and flanges. 
Che intermediate slides move parallel with the face plates 
to feed the tools to the required depth of cut, and for use 
when a forming tool is being employed. To reduce the 
possibility of the scoring of the slides by dirt and cuttings 
the upper slides are made to cover the lower slides over the 
whole of the traverse. The feed motion is of the inter- 
mittent type, and gives several feed impulses per revolu- 
tion of the spindles. The feeds are independent for each 
tool rest, and can be varied, started or stopped from the 
operator's position beside the rests. Steel rules are fitted 
to the tool rests to facilitate the setting of the tools to the 
required depth and a trammel bar with an adjustable 
poimt gauge is provided to ensure that the two wheels of 
a pair are turned to the same diameter. The machine, 
as shown in our engravings, can, if desired, be fitted with 
two back tool rests, by means of which the sides of the 
tires can be turned at the same time as the front tools are 
dealing with the treads and flanges 

All the gearing of the machine is enclosed by guards, 
and wherever poseible is arranged to run in oil. The wheels 
are of steel throughout, except the first motion pinions, 
which are non-metallic, and the first motion wheels, which 
are of cast iron. The teeth are cut by a generating process. 

The machine illustrated is the 66in. size. The 37in. 
size can turn wheels measuring from 24in. to 37in. over the 
tread, and varying from a metre to Oft. 6in. in gauge. 
The spindle speeds range from about 1 to about 4 r.p.m., 
and the four feeds from jin. to jin. The tailstock motor is 
of 74 H.P. and the main driving motor of 35 H.P. The 
bed has a length of about 21ft., and the maximum length 
of axle which can be admitted is 9ft 
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The Quarter’s Shipbuilding 
Returns. 


KROM the statistics issued by Lioyds Kegister of 
Shipping regarding vessels under construction at the end 
of December, we note that in Great Britain and Ireland 
there was an increase of 153,034 tons in the work in hand, 
as compared with the figures for last September, although 
the present total —1,242,794 tons—is 336,919 tons lower 
than the tonnage which was being built at the end of 
December, 1927 As compared with that date, on the 
Clyde there is now a reduction of 16-1 per cent., while on 
the North-East Coast the decrease represents no less than 
{2-8 per cent 

From a diagram issued with the returns—which shows 
the tonnage being built in this country at the end of each 
quarter since 1882— it can be seen that the average tonnage 
under construction during the last six yvears—1923-1928 
inclusive only amounted to about .220.000 tons, as 
compared with an average of over 2,000,000 tons for 1913, 
the record pre-war year. It is of interest to learn that 
about 115,000 tons of the tonnage now in hand in this 
country are intended for the British Dominions, and about 
175,000 tons are for sale or for foreign shipowners. 

The tonnage now under construction abroad—1,375,207 
tons—is 56,375 tons lower than the work which was in 
hand at the end of September, but exceeds by 132,000 tons 
the tonnage being built in Great Britain and Ireland ; 
whereas at the end of December, 1927, the tonnage under 
construction abroad was about 40,000 tons less than the 
total for this country. Four countries abroad have more 
than 100,000 tons under construction, viz.:—Germany. 
382,422 tons; Holland, 182,229 tons; France, 161,566 
tons; and Japan, 118,580 tons. In Germany, however, 
the progress of the work during the past quarter has been 
seriously interrupted. The total tonnage under construc- 
tion in the world amounts to 2,618,001 tons, of which 
47-5 per cent. is being built in Great Britain and Lreland, 
and 52-5 per cent. abroad ; while the average percentages 
in the last twelve months before the war was 57-2 for Great 
Britain and Ireland and 42-8 for abroad. 

In Great Britain and Ireland 431,758 tons were com- 
menced—an increase of nearly 190,000 tons over the similar | 
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figures for the September quarter—and 245,875 tons were [ 


launched. Similar figures for abroad are 248,969 tons 
commenced and 262,000 tons launched. A reduction is 
again shown in the tanker tonnage under construction, as | 
compared with the very high figures reached during 1927. 
rhe present figures are 51 vessels of 361,972 tons, of which | 
174,376 tons are being built in Great Britain and Ireland, | 
and 63,696 tons in France. While in Great Britain and 
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Che table respecting marine engines unfortunately does 
not show compl te world figures for marine engines of all 
types, as the figures for steam turbine engines being con 
structed in Germany are not available; but the tablk 
shows that the indicated horse-power of reciprocating 
steam engines now being built or being fitted on board 
amounts to 485,000 horse-power, while the figures for oil 
engines aggregate more than 1,210,000 horse-power 

The tonnage being constructed throughout the world 
under the inspection of Lloyd’s Register now reaches 
1,622,164 tons, of which 1,007,202 tons are being built in 
Great Britain and Ireland. 








A New Series of Marine Cold 
Starting Oil Engines. 


Duxinc the past few months Norris, Henty and 
Gardners, Ltd., of Barton Hall Engine Works, Patricroft, 
and 115, Queen Victoria-street, London (Gardner and 
Sons, Ltd., proprietors) have introduced in several new 
motor vessels and yachts a new type of marine cold- 
starting oil engine. The main feature in the new design, 
which, we understand, has now been applied to six different 
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VERTICAL SECTION 


Ireland the tonnage of motor ships under construction— | cylinder sizes, embracing outputs from 18 B.H.P. per 
536,008 tons—is still less than the tonnage of steamers cylinder up to 80 B.H.P. per cylinder and total engine 


being built, the motor ship tonnage being constructed 
abroad reaches 859,860 tons, as compared with 506,447 
tons of steamers. The world figures for motor ships in 
course of construction actually exceed by 184,315 tons the 
similar total for steam tonnage. The continued progress 
in the employment of the internal combustion engine for 
marine propulsion is also indicated by the fact that while 
there are now being built in the world 62 motor ships, each 
of 8000 tons and upwards, only 22 steamers of such size 
are under construction. 


outputs of 54 to 500 B.H.P. at from 250 to 400 revolutions 
| is the adoption of a compression pressure of about 400 lb. 
| per square inch with a combustion pressure of 580 Ib., 
| thereby enabling the engine to start from cold. By this 
| means the necessity for any external heating appliance, 
| such as a blow-lamp or internal heating either in the form 
of electric ignition plugs or slow-burning cartridges, is 
entirely done away with. Naturally, the new working 
pressure involved the re-designing of the main castings 
and the reciprocating parts. We are informed that the 


new engines are about one-fifth heavier than sunilar units 
of the hot-bulb type 

A typical example of the new series is the 300 B.H.P 
six-cylinder unit, which is shown abov it has a cylinder 
bore of 12}in. with a stroke of 15in. and is designed to 
develop its full output at a normal speed of 290 revolutions 
per minute. The main features of the design are to be 


seen in the drawing showing a section through one of the 
cylinders. The bed-plate is of the girder type and the 
oil sump forms a part of the main casting. The individual! 
crank case castings are bolted direct to the machined fac: 
of the bed-plate A light cover encloses the crank cas« 
scavenge air inlet valves, and the air is drawn through the 
bed-plate spaces, which makes for silence in the engine 
room and at the same time ensures cool bilges. As shown 
below, a combined liner and water jacket casting is used, 
and this casting is spigoted and bolted to the upper flange 
of the crank casing and carries the cylinder head. It will 
be seen that a symmetrical design of cylinder head has 
been adopted, which has a loose upper cover giving access 
to the water spaces. The cylinder joint is nade metal to 
metal without a gasket, and the water connections ar 

rendered tight by the use of rubber rings. The fuel sprayer 
is centrally placed and the single opening at the front of 
the cylinder head serves for the relief valve and the air 
starting valve. There are separate fuel pumps for each 
cylinder and the fuel injection pressure is about 2000 Ib 
per square inch. The cooling water enters the lower part 
of the liner water jacket from a longitudinal cooler through 
which a distributor for the bearing lubrication system 
passes. The outlet is at the top of the cylinder and the 
heated water passes through a central outlet cock back to 
the water-cooled exhaust manifold. The fuel pumps are 
wedge-controlled from the vertical centrifugal governor, 
which, along with the central pillar, is placed at the fly 

wheel end of the engine. The cam shaft, which runs along 
the front of the engine at mid-cylinder height, carries 
manceuvring and air starting cams in addition to the fuel 
valve cams. It is driven from the main crank shaft 
through skew gearing. 

References has already been made to the arrangements 
for cooling the lubricating oil from the main bearing 
pressure lubrication system by a tube within the cooling 
water manifold. This cooler is furnished with filters and 
the system is extended to the air compressor and the bilge 
and circulating pumps, which are all mounted on the bed 
plate at the forward end of the unit and are driven by an 
extended crank on the main crank shaft. ‘he air com- 
pressor is of the two-stage type with a first stage pressure 
of 80 lb. per square inch and a final pressure of 350 Ib. 
Air starting can be fitted to as many cylinders as may be 
necessary. 

The reversing is carried out by a single control wheel 
on the governor pillar and the speed of the set can be 
quickly altered from 290 revolutions per minute down to 
about 95 revolutions. Recent shop trials made with one 
of these engines running on Diesel fuel oil of 0-88 sp. gr. 
showed a full-load fuel consumption of 0-402 lb. per 
B.H.P.-hour, 0-410 at three-quarter load, 0-456 at half 
load, and 0-60 at quarter load. These figures would be 
slightly increased for the smaller sizes of engines. Note 
worthy ships to which such engines have recently been 
fitted include the yacht ‘“‘ Monica,’ constructed by 
Camper and Nicholsons, Ltd., in which two 300 B.H.P 
units were installed ; and the new cattle carrying motor 
vessel ** Bovril,”’ built for the Argentine Estates of Bovril, 
Ltd., by John I. Thornycroft, Ltd., at Southampton. This 
vessel], which is fitted with two 200 B.H.P. engines of the 
type we have described, recently made a successful maiden 
voyage to Buenos Aires. Engines for several other yachts 
and ships are now going through the works. 








A RECENT incident adds strength to the comments mad 
by Colonel Sir John Pringle in his last annual report—for 
1927—on railway accidents as to the frequency of coupling 
failures. On Wednesday, January 2nd, a heavily laden 
goods train of fifty-four wagons drawn by two engines, 
from Liverpool to Bradford, on the London, Midland and 
Scottish Railway, became divided near Eastwood. The 
signalman at Hebden Bridge noticed it, and stopped the 
first portion, with the result that the second portion, 
which, owing to the falling gradient, was following. ran 
into the first with such force that all the four running lines 
at that point were completely blocked 
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Letters to the Editor. 


(We do not hold oursetves responsible for the opinions of vur 


corre sponde nis.) 


THE HEAVIEST EUROPEAN PASSENGER 
LOCOMOTIVE. 


Sirk, As a constant reader of your esteemed journal: 
| have for years followed the interesting articles which vou 
devote to locomotive problems, and have seen the summary 
of last year’s designs in your issue of January 4th. 
\lthough I know that England, the classic country of 
fast railway service, prefers the light express engine to 
the monsters that are gaining ground in other parts of 
the world, it may be of interest to you to know that 
special conditions induced the Austrian Federal Railways 
to order the heaviest and most powerful high-speed loco- 
motives of Europe. | have pleasure in enclosing a photo- 
zraph which, L hope, may serve to supplement your review 
of the locomotives of 1928. Locomotives of the Series 214 
will represent a good example of the progressive tendencies 
which the Austrian railways follow in spite of adverse 
conditions and the destructive effect that the world war 
had on this country. 

The first of the series, which was delivered by the 
lesigners and builders, the Wiener Locomotivfabriks 
\.-G., in December, 1928, is designed to pull in every-day 
service a train of 550 to 600 (long) tons over a 1-0 per 
ent. gradient at 40 miles an hour, and to attain a high 
average speed by rapid acceleration in spite of frequent 
stops or speed restrictions, while the maximum speed 
should be 69 miles per hour. The axle load was restricted 
to 40.000 Tb. 

This difficult problem was solved by the builders by 
adopting the 2-8-4 wheel arrangement in connection with 
a simple two-cylinder steam engine. working at 213 Ib. 


pressure \ special feature is the cast steel frame, which 


Austrian State Railways. A total of ninety-nine loco- 
motives of this kind are doing excellent service. 
The photograph gives a good idea of the imposing appear- 


ance of this engine, especially if it is considered that the | 


boiler centre lies 11ft. 2in. above rails, the highest location 
in the world. 

The first engine is just beginning its test runs on the 
line mentioned above. Its results may be watched with 
interest. 

ADOLF GLESL-GIESLINGEN, 

Vienna, Austria, January 9th. 


BRITISH ENGINEERING DESIGNERS 


Sir,—In your leader of January 11th, entitled * The 
Market for Engineers,” you mention our “ disquieting 
dependence upon foreign design,’’ and appear to suggest 
that the fault lies with the engineering designers of this 
country. 

There is no doubt that some firms have had somewhat 
unfortunate experiences through entrusting important 
designing work to college graduates with little experience 
either of design or of practical work ; the faulty designs 
not being discovered in time, either owing to the lack of 
expert knowledge of design on the part of the managing 
directors, or to their being otherwise engaged. The writer 
believes, however, that there are large numbers of men 
working in our drawing-oftices, who not only have theo 
retical knowledge but have also served as apprentices in 
the workshops. Many of these men are quite as good 
practical designers as those of fifty vears ago 

The true reason for our apparent dependence upon 
foreign design is, in the writer's opinion, that the designers 
of to-day have a lower standing in our engineering works 
than the designers of fifty vears ago. The ordinary and 
leading draughtsmen are better off than they were in the 
past ; but the men responsible for original design are now 








AUSTRIAN FEDERAL RAILWAYS -E 


riins in two pieces from the front end to the last coupled 
axle It is expected to reduce materially maintenance 
costs of frames and machinery. Maximum overall effi- 


crency was the leading factor 
Table of Dimensions 


Machinery 


Cylinder 4 


s, diameter and stroke 25-6in. by 28> 4in 


Valve year Walschaerts 


Valves Double seat poppet 
type 

Driving wheels, diameter . 76-4in. 

Boiler 

Type Straight top 

Steam pressure , : 213 Ib 

Diameter, first ring outside . 7Min 

Length between tube plates ..  19ft. Sin. 


Fire-box 
Tubes and 
flues 2850 sq. ft 


Heating surface : 204 sq. ft 


° Total evapo 

3054 sq. ft 
1076 sq. ft. 
$130 sq. ft. 
50-8 sq. ft. 


rating 
Superheating surface aw 
Heating surface, total combined 
(;rate area 
Weights in working ordet 
155,000 Ib 
260,000 Ib. 
388,000 Ib. 


On drivers 

lotal locomotive 

Total locomotive and tender. 
General data 

Tractive power at 85 per cent 
$4,100 Ib. 


3-52 


49ft. 4in. 


boiler pressure 
Factor of adhesion 
Length over buffers 


Che steam distribution is effected by a Lentz poppet 
alve gear, and the feed-water heater is of the Dabeg 
open type; the pumps are driven by the main engine. 
Special attention has been given to ample area in the live 
steam and exhaust passages and a novel front end arrange- 
ment reduces the back pressure to a negligible amount. 

An abnormally long main connecting-rod—14ft.—keeps 
down the vertical thrust on the driving wheels. It was 
possible, through careful designing and the use of special 
materials, to get the weight of reciprocating parts as low 
as 1300 lb. 

Che four-wheel trailing bogie permits the use of a simple 
straight fire-box. Its introduction on a tender engine 
took place in 1909 when Mr. Goelsdorf designed the first 

inverted Pacifi or 2-6-4 type of locomotive for the 


XPRESS PASSENGER LOCOMOTIVE 


ranked merely as high-class draughtsmen Thev have. 
as a rule, no real position or influence in their firms, and 
never come into contact with the boards of directors 

Fifty vears ago the heads of firms were themselves expert 
designers and draughtsmen 

In vour obituary notice of Sir John L. Thornveroft, 
in your issue of July 6th, 1928, the portrait you publish 
of the late Sir John, shows him at the drawing-board and 
in the act of using a slide-rule. Sir John would then be 
about seventy years of age In his young days he was a 
draughtsman at Palmers 

The founders of practically all our leading engineering 
firms were, like Sir John Thornycroft, accomplished 
draughtsmen and designers, and the pioneer work of their 
firms was originated by them on the drawing-board. 

Pioneer work means risking money ; and no one in the 
subordinate position of most of the designers of to-day 


Equally good or better designs could usually have been 
| made in this country, without infringing any patent rights. 
| It is curious in how many cases distinguished firms in this 
country have blindly worked to the dimensions given in 
| purchased designs. The secret history, in past years, of 
| the results of trusting implicitly to certain of these pur 
chased designs, if it could be published, would be startling. 
January l4th CONSULTANT 


THE MARKET FOR ENGINEERS 


Sir,-—-Your leading article on the above subject calls 
for some comment. The first impression it conveys is 
that the industrial branches of engineering are full of 
university men. The numbers of engineering students 
who have actually taken degrees in any one year can be 
estimated, from the statistics furnished by the University 
Grants Committee, to be not more than about six hundred 
This figure embraces every branch of engineering, and 
includes the not inconsiderable number who, in a commend 
able spirit of adventure, seek their opportunities abroad 
It includes also the large number of engineering students 
from overseas who come to our universities for their scien 
tific training and then return to their own land It will 
be seen, therefore, that the proportion of entrants into 
industrial engineering who come from the universities, 
compared with those who are recruited in other ways, 
must be very small. It must. indeed, be somewhat rare 
to meet a university man in an engineering works. Lf the 
increasing dependence upon foreign designs to which you 
refer has any connection at all with the university trained 
man, it must be to his absence from, rather than = his 
presence in, the industry. The significance of the fact 
that such designs are produced in countries where scientitir 
training is more universal, and carried to a much further 
degree than in this country, cannot be dismissed in the 
peremptory manner of your artick 

The charge that the technical traming of an engine 
by attendance at a full time course at college was intended 
to supplant the practical experience obtained in works 
dates from the foundation of engineermg schools in the 
Universities of this country. Nothing was further from 
the minds of those who founded them It is a claim never 
made by university teachers since that time, and it is both 
surprising and disappointing to find this matter raised 
again in an attempt to compare the relative merits of 
scientific training and of works experience as if they wer: 
alternative methods of producing engineers. The necessity 
for experience is axiomatic, and beyond argument It is 
nevertheless true that experience alone, unaided by sce n 
tific training, can only lead to stagnation of ideas 

It is, however, encouraging that there are unportant 
engineering firms in this country who place sufficient valu 
upon a university training that they send their representa 
tives to the colleges to interview and select suitable can 
didates for entrance into their works, and, moreover 
provide them with the means of keeping body and soul 
together during their works training No student whe 
has passed through the engineering department of this 
college is, as far as | am aware, at present without a job 
Not all, however, find themselves in that branch of engi 
neering which they would most desire and for which they 
may be best fitted. This circumstance compels me to 
refer to vour remark concerning the college graduat« 
who has been fortunate enough to acquire a good subse 
quent training in the works (The italics are mine.) 
So long as it is a matter of good fortune, in certain branches 
of engineering, to get the opportunity of acquiring a good 
practical training, so long will it be difficult to find men 
with the necessary qualifications, both scientific and prac 
tical, to meet foreign competition 

J. Cook, 
Professor ot Mex han al Knyineermy 

King’s College, London, W.C. 2, January L5th 


Sin, —Please permit me as an engineer of fifty years 


in this country could possibly do pioneer work such as | experience to congratulate you upon the excellent leading 


was done by Sir John Thornycroft and similar distinguished 
engineers, as from their subordinate position they cannot 
command the confidence of be yards of directors 

The commercial and purely managing sides of engineer- 
ing are much more attractive to those men who are born 


article, ** The Market for Engineers,’ in your issue of the 


llth inst. In the interests of the engineering profession 


it is to be hoped that your article will receive attention 
from those about to enter that profession. 


It is frequently contended that few, if any, young men 


to high positions or have considerable capital at their | of the present generation are fit for study and attendancs 
disposal, as they can begin to undertake important work | at science classes after a day's work in the shops. It 


without much experience. To become a good designer, 
however, great technical and practical knowledge is re 
quired ; and many months of arduous work have to be 


spent at the drawing-board and in the study, before the 


is doubtful whether the contention is correct, particularly 
as shop hours to-day are shorter than in former days, 
when apprentices employed on machine tools worked 
from 6 a.m. until 7 p.m., and often attended science 


capability of making important original designs can be | classes from 8 to 10 p.m. on four or five evenings a week. 


attained. | 


The survivors of the old régime and the younger men who 


At least one of the managing directors of every engi- | follow their example have so far leavened the lump, it 
neering firm should be capable of original design; and | would be interesting to know what will happen when they 


he writer believes that the few firms in this country who | no longer do so, and every engineer who aspires to leader- 
are prospering at present have real technical engineers, | ship is college trained. 


with designing ability, among their managing directors. 
The foundation of the success of every engineering firm 
lies in their designing office. If a firm's designs are bad, 
the commercial department is helpless. 


The humiliating policy of purchasing foreign designs, | valuable asset in later years. 


Under the old system the young engineer at an impres 


sionable age was in daily intercourse with the class of 
men whom he hoped one day to lead, and thus acquired an 
insight into their habits of thought, which became a 


The college trained man 


often of very doubtful merit, and sometimes definitely | has no such opportunity even although college and works 
bad and wrongly proportioned, cannot be too strongly | training are on the sandwich system, as the workmen 
condemned. It is very questionable if the great majority | regard him as of a class apart from themselves ; moreover 
of these purchased designs have ever earned dividends | the training he receives, while it may enable him to “ tell,” 


for the unfortunate shareholders. 


| seldom enables him to “ show 


a man how to do a job. 


Some of these foreign designs are undoubtedly quite | Nevertheless, advertisers usually select the college man 
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good, and a very few are outstandingly excellent ; but in | for responsible positions, and when the modern youth sees 
most cases the purchase is quite unnecessary, as there the difficulty the practically trained man has in obtaining 


is no monopoly, and any patents are of doubtful value. jan adequate financial return for early hard work and 
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sacrifice of leisure, it is not surprising that the less arduous an entirely new railway between London and Paris on a 


and what is by some considered the more gentlemanly 
alternative of the college course is preferred 
ONE OF THE OLD Scuool! 
London, E.C. 4, January 4th, 1929. 


broad gauge, seems to me to have more sound foresight 
in it than appears perhaps at first clearly, and whatever 
takes in 
| Channel Tunnel, it is to be hoped that the widening of the 


place ultimately connection with building a 


| gauge of the short run to Dover, and the not great 

| distance to Paris, on the existing railways, will be found 

Sik, The leading article in your issue of January 11th | worthy of serious consideration, when thinking of th 
under the above title is of considerable interest, but it is | increased tonnage which will no doubt have to be handled, 


hoped that you will pursue the matter further As I rea 
the last paragraph and reached your statement 


true -that England now relies to a large extent on foreign 


inventions, I paused a moment and wondered how this 


that theoretical train 


ing was overdone in this country, whereas on the Con 


fitted in with your argument, viz., 


tinent such training is, if anything, more intensive. Turn 


ing again to your article, I continued, hoping to find the 
answer, but the writer apparently found it too much for 
him, and explained the matter away by stating that con 
ditions, 


and in any case we are concerned with conditions at home 


doubtless 


men and education are different on the Continent, 


li and at a possible much higher train speed. This refers 


not only to passenger but also to freight trains 
: Witiiam P. DuRTNALI 
S.W. 1 12th. 


London, January 


IDENTIFICATION PLATES ON MACHINERY 


. Sin,-—-There is a point of interest which | take leave to 


put forward, and that is the method of numbering engines, 


machinery and boilers, with makers’ numbers and other 


relevant details stamped on a brass plate, which is fixed 


What one would like to know is, How is it that on the | to the machinery by small brass screws. These plates 
Continent practical inventions are turned out by men | ©@", of course, be easily removed, and thus any record 
highly trained in theory, whereas, according to you, Sir, | 0" register of the max hinery is lost. It also opens an 


if inventors are to be produced in this country there is 


nothing for it but a thoroughly practic al training 


I think, however, if you look further into the matter 
vou will find that the university training on the Continent 
x im hany respects superior to ours I immagine it 18 
ounder on fundamentals, and, finally, is not divorced 


to such an extent from the works. Furthermore, as Tut 


ENGINEER has frequently 


ountry get little encouragement from financiers and 

called business men, who now control many of our 
enyineering concerns These men think it good business 
to buy continental patent rights instead of wasting 
money On reese arcl 

}. M. SHaAckLeTos 

Preston, January L5tl 

rHE CHANNEL TUNNEL AND BROAD GAUGI 

Sir That very excellent proposal, namely, to consider 
gain the building of a Channel Tunnel compels one to 
think, and sometimes rather boldly, as to the possible 
future During the last few vears | have had various 
problems to deal with, in the design of suitable railway 
locomotives, for operation at much higher speeds than 
those which are at the present day attamed, on our narrow 
yauge (4ft. Siin. so-called standard) railways, and wit! 


1 view of not only higher sy is, but also to hauling heavier 





trains at those speeds 

The limitations of this really uneconomical narrow gauge 
ind the constricted loading vauges of our various railways 
prevents the design and construction of really efficient 
hauling locomotives, and it is a very pertinent question, 
from =the national aspect, othe (ireat Western 
Railway directors really made ai wise step in con 
erting the famous Brunel gauge to this tov gauge 
when considering the undoubted and essential require 
tnents of tuture generations 

As vears go by, from the morning, May 20th. 1892, 
when I remember the big single driver, and very fine 
locomotive, starting on her journey from Paddington 


upon the last of the runs to Penzance on the roomy broad 
indeed that the 


England's most 


how 
brilliant 


yauge railway, one wonders it was 


enlightening visions of engineer 


were to be so condemned Any experienced locomotive 
dlesigner knows full well what it has meant ever since 
und the forcing up of wasteful boiler pressure in order to 


obtain the essential tractive effort to handle the present 


«lav loads The public are at least now beginning to appre 
ciate what it would have meant to them, when travelling 
in the very much more roomy and comfortable broad gauge 


carriages, and the higher speed, at lower rolling resistance, 


which the larger diameter carriage wheels brought in their 


train; and the much greater stability and safer riding 
which was secured even when travelling at over 100 miles 
per hour. The Brunel *’ broad gauge had all the essential 
features for the safe attainment of this life-saving speed, 
plus the also significant essentials for obtaining speed 
with thermal economy. 

With the much greater space allowed for in the broad 
yauge, larger cylinders, at lower pressures, and a great 


reduction in bearing pressures are possible. with all their 


valuable features concerning the cost of maintenance 
and, above all, reliability,’ whereas with these high 
pressure types of steam locomotives in use to-day, and 


the restricted space available, high bearing 


like little dogs 
hot, and give any amount of real trouble, compared with 
the old Dan 


time) 


pressures, 


(with a result- they are always running 


broad gauge locomotives even Gooch's 


n 
are necessary. 
The last run of the broad gauge trains took place only 


vears before the first road races, 


eight of those historic 

The Gordon-Bennet Races,” in 1900, when the 
potentialities of, and the reliability of the internal-com- 
bustion prime-mover, were put to the test. It makes one 
think what could have been done to-day on the famous 
Great Western if the directors had just held their hands 
for a few years, before taking any serious notice of the 
clamourings of the evidently narrow-minded narrow- 
gaugers of the period. There is, however, one consoling 
feature, and that affects the shareholders of that indeed 
well-advanced railway. It is the fact- that the Great 
Western will be the cheapest railway system in the world 
to re-convert back again to the broad gauge, in the probably 
early future, because, of course, all the tunnels, &c., still 


great 


have broad gauge loading measurements, &c. 


pointed out, inventors in this 


avenue to fraud in the event of a transfer or sale, and such 


is my personal experience in this country I beg to suggest 


that all machinery for export should have the maker's 
number and relevant details stamped on the machinery 
in a prominent position on a part which is not likely to 


he 
temovable brass detail plates 
but I this 
number should certainly be stamped on all machinery. 

L find 


mach nery if same has been transferred or sold and keeping 


changed at any time, such as an engine-bed plate. 


can also be fitted if desired, 


consider in country some such ineradicable 


also makes it practically impossible to trace 


it 


of registers a difficult matter 
W. M. Vacy-Asu 
Inspector of Boilers, Factories 
Quetta (India 


and Electrical 


Installations in Baluchistan 


Quetta, De 


ember 20th, 1928 








Books of Reference. 





Gargcke s** Manual of Electrical Undertakings. Volum 
XXXI 1927-1928 Published by the Electrical Press, 
Ltd., 13.16, Fisher-street, Southampton-row, London, 
Ww.c. i Price 358. net The contents of the present 
volume have. we are told, been revised and corrected to 
September, 1928, and include analysed accounts for 1927 
1928 of the municipal and company undertakings in all 
branches of the industry Garcke really needs no 
word of introduction from us— it is too well known-—but 
we may say that the present issue contains particulars 
of about 5000 undertakings, divided as follows Supply 
in this country Companies, 624; Municipalities and 
other bodies, 447 ; Traction in this country Companies, 
123: Municipalities, 159 Telegraphs and Telephones 
Companies, 42 Municipalities, 2, and the Government 


Departments ; Manufacturing and Allied Companies, 818 


and Colonial Undertakings, about 2700. We learn that at 
the present time the total amount of money invested in 
this country, omitting the capital for Government tel 
graphs, now reaches a total of over £870,000,000 In this 


year's volume there are twenty-six maps of electric tram 


ways, railways and power undertakings The Directory 
sections now contain over 20.000 names 
| 

low and Cold Storage Trade Directory, 1029 Lon 
don: Lliffe and Sons, Ltd., Dorset House, Tudor-street, 
B.C. 4 Price lls. post free This is the twenty-fourth 
issue of the only annual reference book of its kind in this 
} country. The usual extensive revision has been given to 
the new edition, and some hundreds of names have been 
added to the classified trade section The number of 


| trade headings has been noticeably increased, and full par 


ticulars are given of some fifty-four new coTmM panies formed 
its value is 
tables 


As a book of reference 
the ot 
amount of refrigerating and cold storage data 


during the past year 
and 

It 
is evident that the compilers of this directory have taken 
much troublk 
the cold storage. 


considerably enhanced by number 


given 
it of great value 


to make to those engaged in 


ice-making and refrigerating industries 


rue South American Handbook, 1929 Kdited by 

J. A. Hunter London: South American Publications, 

Ltd., Atlantic House, Moorgate, E.C.2. Price 2s. 6d 

| net The sixth annual edition of this handbook follows 


closely the lines of previous issues, and the statistics which 
contained them the 
general information brought up to date. The book is well 
| called ** South America in a Nutshell. It opens with a 
chapter on the South American Continent 


were in have been revised, whik 


| 
| 

| general, 
| followed by separate sections dealing in detail with each 
of the countries. For the traveller this little volume should 
| prove useful as a guide-book, and the business man will 
| find in it of information as to local conditions, 
| « limate, population, duties, &c. 


in 


a mine 


| 

** Tue Colliery Manager's Pocket Book for 1929, which 
| is published by the Colliery Guardian Company, Ltd., 
30 and 31, Furnival-street, Holborn, E.C. 4, price 3s., 
appears in its customary serviceable shape and form. In 
addition to the usual week-to-a-page Diary there are, 
among others, sections devoted to the following :—** Mining 
Progress during 1928," “‘Coal and Its By-Products,” 
** Surveying,” ** Mine Ventilation,”’ *‘ Rescue and Ambu- 
lance,” “‘ Strength of Materials,’’ ‘‘ Machinery,” “‘ Explo- 
sives,’’ ‘‘ Approved Safety Lamps,” “‘ Electricity in and 
about Mines,’’ “‘ Valuation,” “‘ Depreciation,” &c. Par- 
ticulars are also given concerning Inspectors of Mines ; | 
Government Offices, Departments, and Committees ; 
Mining Institutes; Trade &e. Information | 





Societies, 





The recent suggestion which has been made to build 


is also given for the use of candidates for Certificates, &c., | 


SI 


| and thirty pages or 80 are devoted to questions W hich have 


been set at recent examinations 





Tue Practical Engineer, Electrical Pocket Book and 
Diary for 1929. Published in London by Humphrey 
Milford, 11, Warwick-square, E.C, 4 Price 2s. 6d In 


this year's issue, while all sections have been reviewed and 
| brought up to date, particular attention has been devoted 
to Section XXI ** Electric Photometry and Illumina 
tion and XXII. Electric Lamps Both of these 
sections have been recast and largely rewritten with a view 
than had been done 
previous issues, the practical aspect of illumination under 


to emphasising, more strongly in 


modern conditions and requirements. It is pointed out 
in the preface that, by means of the tabulated room indices, 
contained in Section XXI 

a design for a lighting installation can be evolved in detail 


coefficients of utilisation, &c., 


without the necessity of any calculation. The usual 
features are embodied in the book, including technical 
dictionaries in French, Spanish and Russian, and a 
buyers’ guide 

| British Rainfall for 1927 is now issued by the 
Authority of the Meteorological Committee of the Air 
Ministry, and is published by H.M. Stationery Office, 


price 15s. net, and the present edition is the sixty-seventh 
annual volume of the British Rainfall Organisation. The 
volume, like its choke full of statistics 
It contains a full account of the rainfall of the year under 
the total for the year of 4970 
stations being placed on record It is pointed out that 
in the year 1927 the rainfall over the British Isles as a whok 
was the for the 
wetter vears have occurred during the 


forerunners, 


review, rainfall at each 


in excess of average fifth successive vear 
and only four 

Each summer month, except May, 
than the 


snowfall in the 


past 
received mort 
is devoted to 
1876 


snowfall at 


Bixty 


rain average A separate article 
British Isles during the 


1925, and special reference is made to the heavy 


half century 


Christmas time, 1927. There are the usual diagrams and 
hosts of statistical tables 

[ne South and East African Year Book and Guide 
for 1929,’ which has recently been put upon the market, 
is published by Sampson Low, Marston and Co., Ltd., of 
London, price 2s. 6d.,. and were it only for the excellent 
series of sixty-four coloured maps which it contains, it 


might well be considered an exceedingly cheap production 
than that Th 
volume is divided into three parts, which deal respectively 
with South Africa, East Africa, and Sport and Research 
As a Gazeteer for Office use 


It. however, embodies a great deal more 


it claims, not without grounds, 


to be without rival, and its index contains more than 2000 
place names Imports and exports ; means Of transport 
and communications are dealt with in much detail, and 


stress is laid on the rapid growth in manufactures, which 





is an important phase in recent South African develop 
ment While being intended for the information of the 
community at large, the volume contains much that is of 
particular interest to engineers, and, altogether, it is a 


most informative publication. 








STEEL FAR OUTSTRIPS PIG IRON.’ 


Its surprisingly high production of ingots has already 


had much attention in comment on the various contri 
butions of 1928 to the steel industry. Noteworthy in that 
connection is the unprecedented * spread bet ween pig 
iron production this year and steel ingot production 


Estimating pig iron at 38,000,000 tons and steel ingots at 
50,000,000 tons, we have steel exceeding pig iron by no 
than 12,000,000 In the ten the 
difference has ranged between 2,680,000 tons in 1919 and 
7,564,000 tons in 1926 In 1927 it 7,200,000 
tons 

All along it has been known that steel companies were 
making a much larger use of scrap in the production of 


less tons. past vears 


was about 





open-hearth steel, but it will no doubt be a surprise even 
to those who have closely watched this development to 
find that the pig iron ingot gap in 1928 has been nearly 
4,500,000 tons more than in any other year 

It has been said for some years that pig iron is no longer 
a barometer of the steel trade, so large a place has scrap 
taken in steel making, with the remarkable expansion of 
the open hearth Com urrently the inc reasing use Of scra}) 
in the blast-furnace has destroyed the parallelism that was 
once fairly uniform between pig iron production and Lak« 
Superior iron ore production, Lake ores being 80 to 85 per 
cent. of the country’s production of iron ore. Without now 
elaborating the subject, which has several points of interest 
to producers of iron ore and pig iron and to dealers in 
scrap, append figures for 1928 and the year 1913, 
which is commonly taken in making comparisons with pre 
war conditions. They represent production of Lake iron 
ore and the country’s output of pig iron and steel ingots 
in the two years : 


we 





Lake ors Pig iror Steel ingot 

(;ross tons (roe to 
1913 40,966,152 0.280.130 
1928 54.500.000 T8000 000 50.000 000 
In 1913 steel ingot production was just overhauling 


pig iron production, which it passed in 1915. The figures 
are an impressive comment on much that was written 
twenty-five years ago of a doubling of pig iron productior 
every ten years, and of an impending scarcity of Lake 
Superior ores in view of a ten-year doubling of demand for 
ore, to keep up with pig iron. With little more than a 
2,000,000-ton gain in Lake ore output there is a pig iron 
increase equivalent to 14,000,000 tons of ore, and an ingot 
increase equivalent to more than 22,000,000 tons of pig 
iron. The steel industry has been drawing increasingly 
on its above-ground stores of raw material, as each year 
sends a larger tonnage to the discard. This and pro. 
ducer’s “‘own”’ scrap now figure in our steel making 
economy to an extent never dreamed of by the prophets 
of an approaching famine in Lake ores 


* The Jron Age 
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Institution of Mechanical Engineers. 


NORTH-WESTERN BRANCH. 


THE annual general meeting of the North-Western | 
Branch of the Institution of Mechanical Engineers was 
held at the Engineers’ Club, Albert-square, Manchester, 
on Thursday, December 20th, 1928, at 7.15 p.m., with 
Mr. H. L. Guy in the chair. 

The following nominations for Committee were made :— | 
Professor Dempster Smith, Mr. Kersey, Mr. Richardson, | 
Mr. Ernest West, Mr. Newton, Mr. Hallam. } 
Professor Dempster Smith proposed that the Branch | 

| 


extend to the Institution an invitation to hold its summer 
meeting in Manchester during the coming year. The pro- | 
position was carried unanimously. } 

Mr. E. G. Herbert then presented his paper on | 

Machinability,”’ and a discussion took place. 

The Chairman (Mr. H. L. Guy) said Mr. Herbert's dis- | 
covery that machinability might be assessed in terms of 
the hardness of the chip was one which might lead to 
increases in knowledge of one of the most complicated 
and yet the commonest of engineering operations—that 
of cutting metals. He (Mr. Guy) had been interested in 
what Mr. Herbert had put before them as to the function | 
of the built-up edge on tools, because it explained a 
phenomenon which he had come across once in quite 
a remote connection. In steam turbines, the shaft passed | 
from places where there was steam of considerable pres- 
sure into the open atmosphere... The escape of the steam | 
was retarded by the use of a built-up edge. They had | 
once made extensive experiments in that connection. | 
The labyrinth had been made out of a small strip of 
material about 1/20000 or 1/30000 inch thick. Every- 
thing had gone well until they had used nickel. After 
the machine had been run it had given no external evidence 
that anything was happening inside, but it had been dis- 
covered that a perfectly drawn radius of lin. diameter 
had been removed from the shaft immediately opposite 
to the labyrinth. The nickel had the property of attaching 
to itself just such a chip to start building up a cutting 
edge which in the end was sufficient to groove out a semi- 
circle of lin. diameter. Mr. Guy said he would like to 
ask Mr. Herbert whether, in the course of his researches, 
he had arrived at any conclusion at to whether any, and, 
if so, what property of the material was called into play 
in forming that cutting edge, apart from the shape of the 
tool itself * 

Mr. J. Newton said that he would like to know if the 
author could give them some clear indication of the physical 
property which was meant by machinability. He would 
also like to ask Mr. Herbert if he had not missed out an 
important thing in the durability of the tool. In the 
very voluminous researches of White on cutting tools, 
he had laid down as a test of a tool the speed and depth 
and speed of cut which would destroy its edge in twenty 
minutes. The subject was so complicated that Mr. Newton 
said he would hesitate to make any general assertion on 
the action of a cutting tool. One thing which he believed 
was true Mr. Herbert had already contradicted in anticipa- 
tion when he said that a tool would last a shorter time 
at very low cutting speeds than at high cutting speeds. 
He thought the experience of the workshop indicated that 
when a man in a workshop was cutting, as he was always 
apt to do, at high speeds, the increase in speed did shorten 
the life of the tool, and the life of the tool was a very impor- 
tant thing in the case of ordinary lathe work. It might 
be necessary to change the tool every hour. In the case 
of milling operations, it would probably be necessary to 
change the tool once a day. In gear cutting, he had had 
a cut which had had to remain perfectly accurate for 174 
hours continuous cutting. Had he chosen too high a 
speed of cutting, he would have ruined the tool and possibly 
the work. In the case of a shearing machine, he had 
known tools last from four to six weeks. The operation of 
the tool was a very important element in that problem. 

Mr. R. W. Bailey said that Mr. Herbert had pointed out 
that the hardness with which the tool had to deal in the 
material was not the hardness of the material at normal 
temperatures. There was, however, another thing which 
needed to be taken into account, and that was that the 
hardness of the metal at the temperature at which it was 
being operated was probably not the hardness which was 
measured under atmospheric temperature. If one took 
as the basis of machinability that it was the hardening of 
the material, then surely that hardening which occurred 
owing to the deformation of the material was expressed 
by the work which was being done in forming the material. 
He would like to ask, therefore, whether one would be 
correct in saying that the law of machinability was the 
force which the tool had to apply, or the energy which 
the work absorbed in machining. 

Mr. Daniel Adamson said that one outstanding feature 
of the paper was the honourable position accorded to the 
built-up edge. He added that that had been the first 
thing he had learned from the foreman turner when he 
was a boy in the shop. Then had come the high speed 
tool steel experiments under Dr. Nicolson, and they had 
again found the built-up edge on the high-speed steels. 
The conclusion arrived at had been that, so long as that 
built-up edge remained, they could get a long life out of 
the tool. Their theory was that gradually the cutting 
tool wore away the background of the built-up edge until 
eventually the tool failed suddenly. The built-up edge 
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in the laboratory. It was the constitution which made 
for easy or difficult machining. Constitution was a most 
important thing in machinability. The researches of 
Mr. Herbert had clearly proved that the best tool was not 
the one which cut itself, but which got the material it was 
cutting to help it out in its own job. They had therefore 
to try and arrange to put the steel into the condition which 
would most readily favour the building up of that little 
particle which pushed the other bit off. They were really 
shearing the metal, and not cutting it, by something which 
was not the tool but an advance guard. 

Mr. Herbert, in replying, said, with regard to Mr. Guy’s 
remarks, that he could imagine that there might be an 
affinity between certain metals which would cause them 
to weld very rapidly. Particularly in turning aluminium, 
there was almost a chemical action going on between the 
point of the tool and the aluminium it was turning, and 
it became very firmly attached. More a fusing than a 
welding appeared to take place, although no high tem- 
perature was involved. 

Mr. Newton had tried to drag him into defining machin- 
ability. People were wise to keep away from those defini- 
tions, and he was not prepared to define machinability. 

Mr. Bailey had brought out a point which he had 
expected, as to the effect of temperature on the hardening. 
He did not know what Mr. Bailey had in mind—which 
effect of temperature. A chip might be heated, and it 
was very easily deformed, so that might affect the hard- 
ness at which one was cutting. That could not occur 
under his conditions, however, because it had been very 
amply flooded with water, and the chip could not have 
got red hot, and certainly not hot enough to be affected 
in its ductility. There was another temperature effect 
which was highly important, and that was that if a work- 
hardened metal were deformed and then put up to quite 
a moderate temperature, its hardness would be increased. 
That was a very important effect which was being investi- 
gated and turned to practical use both in England and 
America. 

He hoped that Mr. Adamson did not think that he was 
claiming to be the inventor of the built-up edge. He had 
watched the Manchester experiments very closely, and 
he was acquainted with Dr. Nicolson’s results. They 
were his first insight as to what happened at the point of 
the tool. He gave full credit to Dr. Nicolson for his very 
interesting pioneer work on that subject. Mr. Adamson’s 
suggestion that that steel, 16BB, had been so difficult to 
cut because there had been no built-up edge, was one which 
he could not accept. The explanation was given in the 
comparison of the work-hardening figures. The machin- 
ability followed the work-hardening capacity, and not the 
original hardness, as one would expect. He quite agreed 





had been known as many as fifty years ago, and now 
again Mr. Herbert had given it a place almost in the | 
classics | 
Mr. J. S. G. Primrose said that perhaps he might be | 
permitted to offer another aspect for the consideration 
of the meeting, and that was that Mr. Herbert had clearly 
shown them an application of the microscope in engineer- | 
ing. The researches which Mr. Herbert had undertaken 
could not have been brought to their admirable conclusion 
without the aid of a microscope, and he thought that Mr. 
Herbert might have gone a step further, as some of his 
photographs did, although he had not drawn attention | 
to it, and showed that the machinability of the metal | 
depended, not on the hardness, but on the constitution 
of the metal. It was shown quite clearly in the cases he 
had mentioned of the annealing of normalised steels. That 
brought them to the fact that the words “hard” and 
‘soft ’’ might quite well be reversed in the workshop and 


with Mr. Primrose in what he said about the constitution 
of the metal. It was very important, and so was its 
chemical constitution or its physical constitution. 








A 600 1b. Pressure Water-tube 
Boiler for Industrial Use. 


In THe ENGINEER of September 21st we illustrated and 
described a 350 1b. pressure Yarrow water-tube boiler of 
the marine type, one of the five boilers installed in the 
new P. and O. turbo-electric liner “‘ Viceroy of India,” 
which is now nearing completion at the yard of Alexander 
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Stephen and Sons, Ltd., of Linthouse, Glasgow In 
what follows we give an account of one of two high 
pressure boilers for the Castner-Kellner Alkali Company, 
Runcorn, a subsidiary company of the Imperial Chemical 
Industries, Ltd., which have recently been supplied and 
set to work by Yarrow and Co., Ltd. The boilers, which 
have a working pressure of 600 lb. per square inch, ary 
probably among the largest, if not the largest, high 
pressure boiler plant of this capacity now in commercial 


operation in this country. 


Each unit, as will be seen from the accompanying illus 
tration, comprises a water-tube boiler with its superheater, 
economiser and air heater. The design and lay-out was 
specially drawn up to suit an existing boiler-house and 
flues which had been prepared for extension with another 
type of boiler. The neat lay-out obtained was made 
possible by the very elastic nature of the Yarrow design, 
which enables the overall dimensions of the boiler to be 
varied within fairly wide limits. For this particular 
installation stoker firing was adopted, as being most 
suitable for the conditions obtaining at the works, and both 
forced and induced draught fans are fitted. Yarrow and 
Co., Ltd., acted as the main contractors and they con- 
structed all the plant with the exception of the stokers and 
fans. The stokers are of the Underfeed Stoker Company's 
latest “ L”’ class type and each boiler has a stoker with 
a width of 17ft. 6in. and a length of 18ft. 6in., while the 
fans were supplied by Davidson and Co., Ltd., of Belfast. 

As shown by the drawing, the boiler is of the latest single 
flow type, enabling the gases to traverse large nests of 
tubes at the front, while the rear bank of tubes acts as a 
screen absorbing only radiant heat. The combustion 
chamber has a very large capacity and an outstanding 
feature of the design is the large amount of heating surface 
exposed to the furnace. 

It will be seen that the superheater, which is of the 
Yarrow self-draining type, has steeply inclined tubes, 
and with its large integral steam drum is so placed between 
the nests of boiler tubes that the steam temperature 
fluctuates only slightly with variations of load. 

As the gases leave the boiler they pass around the 
vertical tubes of the economiser, which is provided with 
movable deflectors so as to avoid lodgment of soot. 
Finally they flow through the tubes of an air heater which 
is constructed in two sections, the first gas pass being in a 
cdlownward and the second in an upward direction. Finally 
the flue gases are discharged into a common main flue 
which had been provided previously near to the roof of 
the building at the back of the boiler. 

The principal particulars and the designed performance 
of each of the two boilers supplied are as follows :— 


10,500 square feet 
3250 square feet 
5500 square feet 
12,000 square feet 
324 square feet 
61,500 Ib. per hour 
75,000 Ib. per hour 
600 Ib. per sq. in. 


Generating heating surface 
Superheater heating surface 
Economiser heating surfac« 
Air heater heating surface 
Grate area... .. .. 
Normal evaporation .. 
Overload evaporation 
Pressure ; 





Steam temperature 780 deg. Fah. 
Feed temperature 225 deg. Fah 
Overal] efficiency 86 per cent 


The above outputs are calculated on a heating value of 
10,000 B.Th.U. for the coal. The first of these two boilers 
has now been at work for some months, while the second 
was completed a few weeks ago, and both of the boilers 
have been run continually day and night over long periods. 
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Provincial Letters. 


tHE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Improved Market Tone. 


Last week's quarterly meeting in Birmingham 
has heartened Midland producers of iron and steel and 
raised their spirits, but so far it has failed to increase order 
hooks materially, consumers persisting in their attitude 
of refraining from placing large forward contracts, and 
relying upon orders for small tonnages given out as the 
material is required. Even the firmer attitude of producers 
with regard to prices failed to shake them However, 
though order books are not bulky, there is every indication 
that there will be a good and free flow of orders, sufficient, 
it is believed, to keep producing works engaged at present 
In 
the raw iron department there is a marked improvement 
inquiries, while steel specifications this week 
have also been better. The sheet mills are very well placed, 
but there is ample room for improvement in the finished 
iron branch of the market The first 
is generally Midland 
far new is concerned, 
produce an augmentation of orders 


capacity even Hf not necessitating increased output. 


in heavy 


month in the vear 
industrial circles, 
but 
There is undoubtedly 
a slight improvement in the heavy industries of this area, 
and the market tone is accordingly brighter 


a quiet one mn 80 


ax business February should 


Pig Iron Prices. 


It is pleasant to be able to record revival 


buying of pig iron in the Midland market. 
been so dull of recent months that blast-furnacemen were 


a in 


Business has 


almost in despair, and they are cheered and encouraged 
by the improved inquiry which has been in evidence since 
the It be assumed there 
is a good demand, for that is far from being the case, busi 


juarterly meeting must not 
ness is too patchy and buyers too cautious, but there is, 
without doubt, an 


orders are placed on a somewhat larger scale. 


on recent buying, and 
Smelters 
hope for further development to enable them to increase 
How 
their firm attitude towards selling prices have themselves 
contributed to the market improvement is problematical, 
but consumers were evidently impressed by the withdrawal 
of the offers of supplies at recent minimum rates, and the 
attempt of 
rates It was evident by inquiries made on ‘Change in 
Birmingham to-day 


improvement 


their present rate of production far smelters by 


some producers to advance recent maximum 
that the chance of doing business in 
Derbyshire No. 3 foundry pig at £2 19s. has passed. Makers 
were firm in their demands for £3 as a minimum, some 
smelters asking 6d. and Is. more Derbyshire forge was 
very none could be heard of at £2 but 
there were some small transactions at £2 16s. and £2 17s. 
Northants pig was steady at the prices previously ruling, 
but there was a tendency to withdraw the £2 15s. quotation 
for No. 3 foundry, leaving the higher figure of £2 16s. 
the market level 
business at the moment and which are likely to continue 


searce and 15s., 


as 


The furnaces which are doing the most 


to do so are those which have s« rapped old plant and 
installed new in produc tion 
effected, enabling bigger output to be made, and lower 
prices are charged for the metal. 
of Midland firms competing in Cleveland and 
Scotland Foundrymen in Staffordshire are generally 
only moderately employed, but a few of them are com- 
paratively well off for business, and these are inclined 
to order iron in slightly heavier quantities than of late. 
At the forges work is light, and forgemen hesitate to buy 
except for current In this branch of industry, 
however, prospects are ¢ onsidered to have become slightlv 


Economies have been 
This explains the success 


some in 


needs. 


more hopeful since the New Year set in 
Steel Demand. 
There is some awakening of interest in heavy 


steel, and inquiries this week have been of a more generous 
nature There is little evidence of big scale business, but 
mechanical and structural engineers speak of the early 
materialising of recent tenders, and of the material they 
will require to carry out the contracts. A good demand 
for steel plates and sections is anticipated in the immediate 
future from rolling stock firms, who have booked good 
contracts for overseas. The improvement in the shipyards 
should also have a beneficial effect, while the activity in 
the motor engineering industry in the Midlands is again 
to the good of the steel trade. 
finished 


No change has been made 


m steel prices Angles and joists remain at 
£7 17s. 6d tees, £8 17s. 6d and plates at £8 12s. 6d., 
less rebate. Staffordshire hoops are £10 at works. In 


the half-products department local makers continue to | 
hold their own, nor have they much need to fear foreign 
competition while the present relation of prices persists. 
Importation into this area is said to have declined con- 
siderably. Continental makers little eagerness to 
cultivate this market, but there are signs that Germany 
is open to do business in semi-finished steel. German 
billets were on offer in Birmingham this week at about 
£6 Is. for 2in. and £5 17s. 6d. for 24in. French and Belgian 
billets were unobtainable. Native makers though holding 
their own with the foreigner have been compelled to ease 
their quotations slightly on account of some slackening of 
consumptive demand. They offered billets this week at 
fd. to £6 5s 


show 


> 


Zs 


prices varving from €6 


Staffordshire Bar Iron. | 


Staffordshire makers of best grade bars report | 
moderately good business as a result of last week's 
quarterly meeting. The maintaining of the basis for 


marked bars at £12 per ton gave confidence to consumers 
who placed orders with some regard to future require- 
ments. This high quality iron is in demand for railway 
material, and exacting engineering work, and there 
a considerable probability that a big call for it will 
experienced during the current year. marked 


is 
be 


The bar 


mills are running regularly and have a fair margin of 
orders on their books. In Crown iron, activity is not so 
good, and the local prices are subject to competition from 
Lancashire and Derbyshire, while the transport rates to 











| titv imported was 2,895,927 
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the port make export sales a difficult proposition. 
makers want £9 15s. to £10 for their bars, but they can be 
procured from outside sources at as low as £9 2s. 6d. 
Advance orders are being given out for chain and cable 
iron which will be required later in connection with ships 
that have put in hand. Thus far, however, this 
| district has not had much work from the shipyards. 
and bolt bars are slow of sale. 
material is only a remnant of what it was years ago, steel 


been 


and continental material having taken its place in this | 


district. Belgian No. 3 iron is on offer at date at £7 2s. 6d. 
delivered against the lowest Staffordshire figure of £8 10s. 
Not all local makers are prepared to accept this figure, 
which they contend, taking into account the low turnover 
to which they have been reduced, does not show a profit. 
There is an increased demand for wrought iron gas tube 
strip, the lowering of the selling price to £10 12s. 6d. having 
acted as an incentive to consumers to place orders 


Galvanised Sheets. 


Makers of galvanised sheets are in a strong posi- 
tion, and except for a few firms, have sold their production 
to March. Demand continues good, and some recent 
buying on account of South America has helped to stimu- 
late overseas trade. Prices of 24-gauge corrugated sheets 
are firm at a minimum of £13 10s., rising in some cases to 
£13 15s. per ton. The call for black sheets is also steady 
and strong, and recent values are maintained. 


Tin-plates. 


There is only a poor demand at the moment in 
this district for tin-plates and Welsh makers who attended 
last week's quarterly meeting in Birmingham in quest of 
orders had only moderate success. They asserted there 
was a possibility, amounting to probability, of an increase 


| 
Local | 


Nut | 
The trade in this class of | 


in the existing basis of 18s. within a fortnight, but the | 


There was no 
increase in the desire to secure supplies this week, and 
specifications were the exception rather than the rule. 


announcement failed to stir local consumers. 


Production Figures. 


[ronmasters in the Midlands regret to hear of 
the fall in the production of pig iron during December 
last. It had been hoped that the previous month's total, | 
at any rate, would have been upheld. They note the 


decrease of three in the number of active furnaces, bringing 
the total in operation at the end of the year to 132, and 
trust that ere long some of the eight blast-furnaces which 
blown in December will re-commissioned. 
The production of pig iron in December amounted to 
540,400 tons, compared with 544,400 tons in November | 
and 559,100 tons in December, 1917. It included 170,300 | 
tons of hematite, 219,600 tons of basic, 114,200 tons of 
foundry, and 14,500 tons of forge pig iron. Production of | 
steel ingots and castings in December amounted to} 
683,100 tons, compared with 762,500 tons in November, 
and 604,900 1927. The December 
production brings the total production for the year up to 
6,611,300 tons of pig iron and 8,525,100 tons of steel ingots | 
and castings, compared with 7,292,900 tons and 9,097,100 | 
tons respec tively 1927 


were out be 


tons in December, 


n 


| Dock shaft to the Old Haymarket and New Quay. 


Motor Vehicle Production. 


The majority of the Midland motor engineering | 
particularly manufacturing commercial 
vehicles, continue to receive a steady flow of orders for | 
both the home and export markets, and prospects are 
decidedly good. Guy Motors, Ltd., of Wolverhampton, | 
doing well, orders for transport vehicles con. | 
tinuing to received. It has recently been awarded | 
repeat orders from Northampton Corporation for ten six- 

| 

| 


firms, those 


is very 


be 


wheeled double-deck omnibus chassis, and from Harrods, | 
Ltd., for twelve 25 ewt. chassis; and an order from the | 
National Omnibus Company, Ltd., Chelmsford, for a | 
number omnibus and 


promenade runabouts 


of 20-seater chassis 28-seater 


Electrical Engineering. 


Electrical engineers in this district have a sub- 
stantial volume of business in hand, and everything points 
to an even busier year than was the case in 1928. Prac- | 
tically all the works are making full time. Makers of all | 
kinds of electrical apparatus and heating and lighting 
fittings are also extremely well placed for orders, which 


continue steadily to come in 
A Year's Trading. 
Industrialists here note with satisfaction that 


imports of iron and steel last year fell far short of those of 
the previous twelve months. For the year 1928 the quan- 
tons, valued at £24,158,492, 
compared with 4,406,089 and £34,032,026 in the 
preceding year. Unfortunately exports of iron and steel 
goods also declined, the loss in value from the previous 
year being £2,581,856. Exports of manufactured goods 
provided a happy feature, the value of the exports in the 
vehicles group going up from £35,414,273 in 1927 to 
£46,965,401 last vear, and machinery from £49,920,843 to 
£53.749,131 


tons, 











LANCASHIRE. 


From 


mr own Correspondents.) 


MANCHESTER 
For Further Inquiry. 


THE report of the Home Office Inspector on the 
official inquiry into the causes of the accident which 
occurred in August, 1927, at the Bradford-road gasworks 
of the Manchester Corporation, and the comments on 
that report issued by the Gas Committee, are not to be the 
end of the matter. There is apparently a strong body of 
opinion that the position is far from satisfactory, and 
under pressure at the last meeting of the City Council, 
the members of the Gas Committee accepted a proposal 
“that the report of the Gas Committee he not accepted, 





and that a special committee be appointed to consider and 
report fully on the findings of the Home Office Inspector.”’ 
On Monday of the present week the Nominations Com 
mittee appointed nine members of the City Council to 
serve on the special committee. It was alleged at last 
week's Council meeting that the reply of the Gas Com 
mittee to the Home Office report was ** 
of the evidence offered at the inquiry and of paragraph 
selected from the Home Office report,’ and, further, that 
the Committee's reply “ went to strengthen the demand 
for a first-class engineer to take charge of the 
| taking.” 


a mere distortion 


Lathe Tools Research. 


A step that will be welcomed by many engineers 
is the issue by the Manchester Association of Engineers of 
a summarised version of the results of an investigation 
earried out by the Lathe Tools Research Committee of the 
Association, with financial assistance from the Depart 
ment of Scientific and Industrial Research, to determine 
the cutting capabilities of high-speed tools of the typ« 
commonly used on turning lathes for roughing cuts. The 
summary takes the form of a 24-page booklet, containing 
five chapters, concerned respectively with tool steel and 


heat treatment, cutting speeds for mild and medium steels, 
cutting speeds for cast iron, forces to which tools are 
subjected when cutting medium steel and ordinary cast 
iron, and power consumed in cutting medium steel and 
ordinary cast iron. In a foreword, the Research 
mittee explains that the results of the tests have 
| rearranged in the summary to facilitate their application 
to workshop practice 


Com 
been 


Air Port Developments. 


With a view to securing official sanction to certam 
modifications in the requirements of the Air Ministry in 
order to reduce the cost of constructing the proposed 
municipal aerodrome at Chat Moss, the special Aerodrome 
Committee of the Manchester Corporation is to meet an 
official of the Ministry here this week. The Committee hopes 
to be able to ask the City Council next month to proceed 
with the scheme. It is now reported that, as soon as the 
work of construction is completed, a company will be 
formed to take over the running of the aerodrome. Mean 
while, preliminary steps of a practical nature with a 
similar object in view are being taken in other parts of 
Lancashire. Apart from Liverpool, where the customary 
rivalry to Manchester is being displayed, the Borough 
Surveyor of Warrington, following a communication from 
the Air Ministry, has been instructed to report on suitable 
sites within the borough, and in East Lancashire action 
in a similar direction is being taken jointly by the local 
authorities of the two adjoining towns of Nelson and 


| Colne 


The Mersey Tunnel. 


It is expected that tenders will be invited shortly 
for Contract 4 in connection with the river Mersey tunnel 
construction scheme between Liverpool and Birkenhead 
This section of the work comprises the construction of the 
full-sized tunnels on the Liverpool side from George's 
In 
succession to the late Sir Archibald Salvidge, Sir Thomas 
White has been appointed Chairman of the Mersey Tunnel 
Joint Committee. 


Warrington’s Water Supply Scheme. 


Warrington Corporation has been empowered to 
promote a parliamentary Bill to construct waterworks 
and to take water from the river Mersey for trade purposes, 
the estimated total cost of the scheme being £59,000 


Dismantling a Wagon Works. 


Thos. W. Ward, Ltd., Sheftield, 
time ago purchased the buildings and plant of the well 
known Ashbury’s Wagon Works at Openshaw, Man 
chester, and have since sold the buildings to the London 
and North-Eastern Railway Company, are busy dis 
mantling the surplus plant with a view to the railway com 
pany securing early possession. It is reported that the 
latter, after the necessary work of reconstruction has been 
carried out, will for the time being use the works as a 
repair shop for motors and wagons, and also as a goods 


who some 


centre 


Lancashire Motor Boat Service. 


As the outcome of a meeting in Manchester 
during the past few days, it is proposed to form a private 
company for the purpose of starting a fast motor boat 
service between Blackpool and Lytham, and also between 


Southport and Preston. using Thornycroft boats of a 
spe ial type 
A New Landing-stage. 
The floating landing-stage at Egremont Ferry, on 


the Cheshire side of the river Mersey, is to be replaced in 
May by a new structure at a cost of £28,000 


Work for Birkenhead Yard 


An order for a new cargo steamer to be ready for 
service next June has been placed with Cammell Laird 
and Co., Ltd., Birkenhead, by the Isle of Man Steam 
Packet Company 


Metal Window Frames for America. 


Williams and Williams, Ltd., Chester, has secured 
an order for the supply of 3500 metal window and door 
frames, at a cost of £22,000, to be used in the construction 
of a twenty-storey “ apartment house "’ in New York. 


Non-ferrous Metals. 


A certain amount weakness, though in 
instance pronounced, has been in evidence in all sections 
of the non-ferrous metals, except copper, during the past 
week So far as copper is concerned, buying interest in 


ot no 
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the metal is no less keen than it has been during the pro- 
gress of the recent rise, and at the close of business last 
week-end a rather substantial advance in prices had 
occurred. Tin has reacted again after its slight rise, and 
the outlook in this section is not too clear. Certainly, if 
one may judge from the increase in the stocks of the metal 
in this country, the statistical position is by no means 
in favour of the “bulls.” In consequence, buyers are 
showing some nervousness, and the actual buying move- 
ment has not been active. Lead has lost the ground gained 
a week ago, although there is a fair weight of business in 
the metal being done, and the undertone at the moment is 
reasonably steady. Less optimistic news regarding the 
success of the output control proposals is having its influ- 
ence on spelter prices, and after a remarkably firm spell 
since late in November values, for the second week in 
succession, are lower to the extent of a further 10s. per 
ton. 




















Iron and Steel. 






In no branch of the iron and steel markets locally 
has there been indication of much actual improvement in 
conditions, but there is an undoubted feeling of hopeful- 
ness which is almost general. The movement of pig iron 
is on fairly satisfactory lines, with, except for occasional 
complaints of poor specifications, good contract deliveries 
going. Only in a few instances, however, have new con- 
tract orders for any important tonnage been placed. 
Quotations are very firm at about 68s. per ton for Stafford- 
shire, delivered locally, from 68s. to 68s. 6d. for Derbyshire, 
79s. for Middlesbrough, 87s. 6d. to 90s. for Scottish, and 
82s. for hematite. There is a quiet call for constructional 
steel materials, principally on early delivery account, 
with some inquiry for locomotive boiler plates, and a 
moderate demand for small bars, prices all round being 
well held at recent levels. After a slight spurt in the 
volume of inquiry a week ago, the market for continental 
steel has relapsed into a comparatively quiet condition, 
though makers on the Continent are in a positon to main- 
tain quotations on the strength of satisfactory orders from 
other markets. For delivery to Lancashire works, im- 
ported angles are at about £6 15s. per ton, wire rods at £7, 
joists at £6 5s., steel bars at £7 5s., sheet bars at £5 16s., 
and bar iron at about £7, 














































































































































BARROW-IN-FURNESS. 
Hematite. 


The condition of the hematite pig iron trade con- 
tinues to be satisfactory, and there is still a tendency on 
the part of customers to ensure future supplies by placing 
orders for forward delivery. This is a good sign, for it is 
evidence that buyers need iron for more than their imme- 
diate requirements. There is more confidence in the market 
and makers are clearing their productions. In view of 
local steel requirements there is no chance of iron stocks 
accumulating. Trade with the Continent is fair, and there 
is a call for special qualities. As evidence of the better 
state of the market, one need only refer to the prices, which 
are now showing a tendency to harden. There is a steady 
call for local iron ore and outside business is showing an 
improvement. Foreign ores are in moderate, but steady, 
demand. In the steel trade there is not much activity, 
and there is keen competition for any orders which come 
into the market. The local works are active at present, 
but if they are to be employed continuously more orders 
are needed. 


Shipbuilding. 


There were launched from the yard of Vickers- 
Armstrongs on Tuesday two submarines for the Chilian 
Navy. It is unusual for two vessels to be launched on the 
same day, but on this occasion there has been a certain 
amount of concentration on the work with a view to 
facilitating delivery. A large number of Chilian guests 
were present at the ceremonies, which were separate. 








SHEFFIELD. 
(From our own Correspondent.) 
Progressing Slowly. 


THERE is little sign of improvement in the Shef- 
field trades so far, although the year has opened with a 
fair amount of confidence in the future. Sheffield is 
generally later than other centres in feeling the effect of 
great fluctuations, so that the absence of revival so far is 
not necessarily a cause for pessimism. There are certainly 
improvements on the North-East Coast, in Scotland, 
and elsewhere, and it is believed that these are sure to be 
reflected in Sheffield sooner or later. At the moment, 
while thesoft basic steel department maintains its activity, 
the acid side of open-hearth production remains dull. 
Tonnage orders in the latter branch are few, and makers 
of finished steel products have not much work on order. 
The home railways are not yet placing any great weight 
of work in axles, tires, or springs, though they are sending 
out a fair number of orders of small dimensions. The 
amount of railway work on hand for overseas is con- 
siderable. The market for basic steel scrap has lately 
shown increased strength, and the material is now worth 
59s. to 60s. per ton locally. 


Large Firm’s Rating Appeals. 


The difficulties which the heavy steel trade is 
having to face at the present time were brought to public 
notice at the Sheffield Quarter Sessions last week, when 
two of the largest firms appealed against their assessments 
for local rates. Only one case was gone into—that of 
Cammell Laird and Co., Ltd., who asked for a reduction 
of their assessment of £27,000. Their grounds of appeal 
were, in general, the depressed condition of the heavy 
trades, and, in particular, the virtual closing of their 
armour-plate department, which has been seriously affected 
by the Washington Agreement. It was stated that, 
whereas the pre-war production of armour-plate was from 
10,000 to 12,000 tons annually, the amount made since 
April, 1928—that is, in the current financial year—was 


only 137 tons. It was also pointed out that there was no 
likelihood of the department being substantially employed 
until 1931, at all events. Counsel also stated that the 
up-to-date foundry which the company opened a few 
years ago, in the hope of making up its losses on armour- 
plate, was itself being run at a substantial loss. The old 
assessment of the armour-plate department had been 
reduced by two-thirds, but the Recorder did not consider 
this sufficient, and granted a further reduction of £2000. 
In respect of the other departments of the works, he upheld 
the assessment. John Brown and Co., Ltd., had entered 
a similar appeal, and in their case a similar order was made 
by consent. The appellants were not allowed costs. 


Railway Developments. 


The transport facilities of the Nottinghamshire coal 
area are being considerably increased by a scheme which 
the London, Midland and Scottish Railway Company is 
carrying out, at a total cost of £200,000. One section of 
the work, already completed, is a loop line at Kirklington ; 
another, which has just been brought into operation, is a 
branch line to Welbeck Colliery, constructed at a cost of 
£60,000. The branch is from 3 to 4 miles long, and, leav- 
ing the Mansfield and Worksop line at a point about $ mile 
north of Shirebrook Station, affords direct access to the 
colliery. Near Shirebrook, a new marshalling depét is 
to be provided, for the sorting and despatch of traffic from 
various collieries in the district. Other work to be carried 
out includes the doubling of the line between Upton 
Crossing and Rolleston West Junction ; additional accom- 
modation at Mansfield Colliery sidings and Rufford Colliery 
sidings ; extension of a loop at Farnsfield ; and the pro- 
vision of a new West Curve at Rolleston, connecting the 
Mansfield and Southwell line with the Lincoln and Notting- 
ham line. In connection with the recent transport develop- 
ment which enables railway companies to share in operat- 
ing road services, the London and North-Eastern Railway 
Company has purchased from Thos. W. Ward, Ltd., of 
Sheffield, the site of Ashbury’s Wagon Works, Openshaw, 
Manchester, together with buildings, properties and equip- 
ment applicable to its scheme. The site covers 20 acres, 
with sidings and connections to Ashbury Station. One of 
the buildings in the extensive range of shopping is a very 
fine steel structure, measuring 680ft. long by 108ft. wide. 
As the railway company requires early possession, Messrs. 
Ward are dismantling the surplus plant as speedily as 
possible. 


Cutlery and Plate. 


There was no general resumption of activity in 


the cutlery and plate trades until the present week. Only 
a moderate amount of work is on hand, and the first 
month of the year promises to be a very quiet one. The 


returns of trade with the United States show that the value 
of cutlery exported to that country last year was £89,000, 
as compared with £74,000 in 1927. Included in the total 
was £36,000 for safety razors and blades and £25,000 for 
the blanks of safety blades. The British Army Depart- 
ment is inviting tenders for 100,000 all-steel table knives, 
85,000 nickel silver spoons, 87,000 nickel silver forks, 
4500 carving knives, 2600 carving forks, and 2000 cook’s 
knives. The Admiralty requires 12,000 clasp knives, the 
scales of which, insteady of being of horn as heretofore, 
are to be of duralumin. Progress is being made with the 
alteration of grinding shops and the installation of abrasive 
wheels. A Sheffield grinder, Mr. 8. Peace, has invented an 
appliance for improving the conditions of grinding, a 
demonstration of which was given at the works of Joseph 
Cam and Sons, Ltd., on Sunday morning, in the presence of 
many representatives of the trade. One of the advantages 
of the invention is that the water used on the stone, 
instead of being scattered about, is sucked into the top and 
runs down into the trough without any splashing : another 
is that the heavy dust is carried with it, leaving the atmo- 
sphere clear, while the light dust goes up into a hood, and 
is carried away by a natural draught caused by the revolu- 
tion of the stone. The Sheffield Grinders’ Joint Council 
has passed a resolution declaring itself convinced of the 
usefulness of the appliance. 


Stee] Works Changes Hands. 


It is announced that Thos. W. Ward, Ltd., of 
Sheffield, has acquired from the receiver the Carbrook 
Steel Works, Sheffield, an old-established concern which 
became a limited company in 1909. In addition to the 
steel furnaces, the plant consists of three bar mills, with 
forge and five steam hammers. A special production has 
been hollow-cored mining drill steel. The acquisition is 
presumably for dismantling purposes, though it is yet 
early to determine the fate of the works, as certain pro- 
positions are being considered which may result in the 
running of part if not the whole of them. 


A Safeguarding Ballot. 


A step of exceptional interest has been taken by 
the Sheffield Chamber of Commerce in sending to all its 
members a ballot paper asking them to reply “ Yes ”’ or 
‘ No ’’ to the question, “‘ Are you in favour of the principle 
of the extension of Safeguarding to the iron and steel 
industries ?’’ There has been considerable, and occa- 
sionally rather strenuous controversy within the Chamber 
over this question. There are members who are politically 
Protectionists and others who are no less ardent Free 
Traders, but the majority have expressed no definite view 
either way. The ballot is to be secret, but those replying 
are asked to state the nature of their own business or pro- 
fession, the object being to see how far other industries 
and other interests are prepared to support—or otherwise— 
the demands of those engaged in the iron and steel indus- 
tries for safeguarding. 


Aviation Progress. 


Active steps for the promotion of aviation, 
municipal and otherwise, are being taken at a number of 
centres in Yorkshire. There is a keen desire in Hull that 
that city should become an important commercial air 
port, and a meeting of commercial men and others inter- 
ested in civil aviation has passed a resolution recommend- 
ing the City Council to purchase Hedon Racecourse, a 








site covering 200 acres, as a landing place for aeroplanes, 


At Sheffield, Colonel A. E. Edwards, who was lately asso 
ciated with the Air Ministry and is now managing director 
of National Flying Services, Ltd., has made an inspection 
of several sites. It is understood that his company is 
prepared, assuming that a satisfactory site can be found in 
the district, to provide hangars and other buildings, 
and to afford facilities for a local flying club, provided that 
a satisfactory number of members can be secured. Colonel 
Edwards is reported to have been satisfied that at least 
two of the sites which he inspected, one on the north side 
of Sheffield and the other on the south, would make 
excellent aerodromes. A flying club has been launched in 
Sheffield, and has now about 150 members. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


Business in the Cleveland pig iron trade is show- 
ing a tendency towards expansion, and the tone of the 
market continues to be favourable. Orders that were 
held up in December are gradually being released. Home 
requirements are larger, and indications of an merease 
in the export demand are noticeable. Some uncertainty 
is felt concerning early price movements of foreign pig 
iron, but at the moment Cleveland makers are holding 
their own in the immediate area, though Midland iron 
continues to go to Scotland at comparatively low figures. 
Stocks of Cleveland pig iron are still low, and makers 
are easily able to dispose of the bulk of their output. Con- 
ditions at present afford hope that the recent improvement 
will be steadily maintained. Prices are firm, No. 1 Cleve 
land foundry iron being 68s. 6d.; No. 3 G.M.B., 66s 
No. 4 foundry, 65s. ; and No. 4 forge, 54s. 6d. 


Hematite Pig Iron. 


While the volume of new business passing in the 
East Coast hematite pig iron trade at the moment is not 
large, an expanding tendency is discernible. Stocks all 
round are exceedingly low, and the slightly accelerated 
rate of production does no more than keep pace with the 
demand. Terms on which business is put through vary a 
little, but the basis may be given at about 71s. for ordinary 
qualities 


Ironmaking Materials. 


Consumers of foreign ore are as disinclined as 
ever to negotiate for renewal of contracts at about the 
figures named by merchants, who, however, maintain 
that values are more likely to advance than otherwise. 
For best Rubio ore the quotation is 22s. 6d. c.i.f. Tees. 
There has been a little more business passing in blast- 
furnace coke, but ironmasters still hesitate to buy exten- 
sively. Good average qualities keep at 17s. 6d. to 17s. 9d 
delivered to works in this area 


Manufactured Iron and Steel. 


There has been some expansion of demand in 
the manufactured iron and steel trade during the past few 
days, and the general position is very encouraging. The 
productive capacity available could handle a heavier 
tonnage, but in several departments a very large amount 
of work is being carried out. In sections that cater for 
shipbuilding there is prospect of much activity. The 
continued busy employment of railway material plant 
is assured, while machinery turning out all kinds of sheets 
will be kept running at almost full capacity over the first 
quarter of the year on contracts already secured. Values 
of all descriptions of finished iron and steel are steady. 


More Shipbuilding Orders. 


It is announced that Palmers Shipbuilding and 
Iron Company, Ltd., Jarrow and Hebburn, has booked 
a further order for a motor ship of 16,000 tons deadweight 
for H. E. Moss and Co., Ltd., Liverpool, the first vessel 
having been ordered two or three weeks ago. The vessel 
will be fitted with Wallsend Sulzer oil engines, supplied by 
the Wallsend Slipway and Engineering Company, Ltd. 
This order increases to five the number of vessels which 
the Palmer Company has recently booked. William 
Doxford and Sons, Ltd., of Pallion, Sunderland, have 
secured an order for two motor ships for Sir William 
Reardon, Smith and Sons, Ltd., of Cardiff and London. 
Last year the firm built for the same owners the ‘ East 
Lynn,” a motor vessel of 4655 tons, to carry about 8500 
tons on a moderate draught with a speed under loaded 
conditions of 10} knots. The newly ordered vessels will be 
both larger and faster than the “East Lynn.’ During 
the past three months orders for new vessels have been 
freely placed with North-East Coast builders, but a lull 
has now occurred. It is understood, however, that several 
inquiries are still circulating for new tonnage, and that 
the prospect of further orders being given out is hopeful. 


The Coal Trade. 


The recent firmness in the Northern coal trade 
is well maintained. There are some doubts whether the 
present active demand for coals will last, but for the present 
at least the position is quite favourable. In fact, the out- 
look up to March is very satisfactory. Large quantities 
of coal have been sold over varying periods this year, and 
the cheering circumstance about it is that buyers are in- 
clined to increase their commitments, though they have to 
pay more than when they negotiated their earlier supplies. 
The same remark applies to coke, very large supplies of 
which were sold last year at figures that would not be 
entertained at the present time. The demand for all 
grades of coal is extremely well maintained, and fitters 
find that, if they can provide a loading turn where a boat 
is available, they can obtain more than current prices. 
There have been several instances during the last few 
days of buyers being prepared to pay more for the coal if 
they could be assured of prompt loading. Loading turns 
are very full, and this is preventing the acceptance of all 





the business that is being offered. It is in every way likely 
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that values in February for most classes of coal and coke 
will be as firm as they are now, so that the new year may 
be said to be making a good start. Any increase in prices, 
however, might make a complete change in the position, 
for it is the relatively low quotations that are attracting 
the business in competition with other coal-producing 
The Northumberland steam coal position is 
bright. Current output is fully booked up, and with 
numerous inquiries circulating, fitters consider that the 
present pressure will be maintained for some weeks ahead. 
Best qualities are firmly held at 14s. 6d., 
13s. 6d. Stocks of steam smalls are large, but under con 
siderably improved demand holders adopt a firm attitude 
und ask 8s. 6d. to 9s. On the Durham side the steam 
position is equally firm, fitters quoting 15s. 9d. for large 
and Ils. for smalls. Other quality Durhams are finding 
a sustained demand, and whilst the output is fully main 
tained, and, in individual cases, is increasing, some pits 
recently idle through accidents, &c., have resumed. Special! 
gas coals are quoted firmly at 14s. 9d. to 3d., and 
secondary at 13s. 6d. to 13s. 9d. There is a fairly good 
tone ruling the coke market. 
for this month, and holders are consequently quoting 
steadily at 18s. 6d. 
request, but production is ample to meet all requirements, 
18s. 9d., but 
special makes and beehive cokes remain firm at 23s. 6d 
to 28s. 6d 


oun‘ ries. 


and seconds at 


lds. 
Gas cokes are well stemmed 
Patent oven cokes are in steady 


and prices remain just steady at 18s. 3d. to 


Cleveland Miners’ Wages. 


During the current the 
Cleveland ironstone miners and the limestone quarrymen 
will continue unchanged. The 
of Cleveland pig which 
sliding scale, showed a variation of only 2d. per ton during 
the past quarter, as compared with the preceding three 
months, the mineowners 
ind the men’s representatives agreed that wages should 
remain 


quarter the wages of 


ascertained selling price 


iron, governs the wages under a 


and a joint conference between 


unchanged 








SCOTLAND. 


From our own Correspondent.) 


Markets More Normal. 


Bustness has again been resumed on lines similar 
to those the New Year 
Generally speaking, there is no change in the situation or 
the outlook, confident is apparent in 
ertain quarters, evidently inspired by the belief that there 
will be a gradual but steady improvement in 
home and export markets 


pertaining prior to holidays 


but a fairly note 


trade in 


Steel. 


Practically all the steel works are 


One or 


again in opera 
two usually engaged in rolling sections are 
still idle however lhose works closely allied to the ship 
building industry are comparatively Steel sheets 
of the lighter gauges well galvanised 
lescriptions have a good market. Tube makers also are 
The 


demand for scrap is moderate, with heavy steel quoted 


tron 





busy 


are bought, and 


active, plants being taxed to the utmost at present. 


65s. per ton Prices generally are unchanged, 


Iron. 


The demand for iron bars has not improved, 
and with the condition in the industry rather unsettled, 
no immediate change can be expected. Since the intro- 
duction of the eight hours’ day manufacturing costs have 
risen to such an extent that iron bars are placed at a serious 
disadvantage in competition with steel. This is seen in 


the large reduction in the output of iron. For some time 
past efforts have been made through the medium of the 
Conciliation Board to deal with the problem, the employers 
suggesting an extension of the working day. Negotiations 
have proved fruitless so far, and it has been said that there 
is a possibility that the Conciliation Board may be dis 
solved. Such an event would be deplored by all parties, 
as a system of regulating wages by the ascertainment of 
selling prices has been in operation and worked smoothly 
for fully thirty While the position, therefore, is 
uncertain, there are faint expansion. 
have been better of late, and continental competition not 
keen as formerly Re-rolled bars remain 
fairly active and firm in price at £7 15s. home and £7 10s 
per ton export 


vears 
signs of 


quite so steel 


Pig Iron. 


Makers of hematite and foundry pig iron have no 
difficulty in supplying all demands, despite the restricted 
output 


Exports and Imports. 


Business at Glasgow Harbour was quiet during 
the week 
Only 2500 tons of iron ore, 2200 tons of chrome ore, and 
1750 tons of steel and were unloaded. Exports of 
steel and iron products totalled 1750 tons and pig iron 
169 tons 


past so far as steel and iron were concerned. 


iron 


Coal. 


There has been change of 


in the coal market. 


not any unportance 
Foreign inquiries are slow to expand, 
but home demands have improved, owing to colder 
weather conditions. Lanarkshire splints are very firm at 
the moment, supplies having become tighter owing to 
the recent collapse of a shaft in a Lanarkshire colliery. 
Ells are mostly disposed of for home consumption and 
only very small lots are available for shipment. Best 
Lothians and Fifeshire steams are well placed, but seconds 
are not too busy. Treble nuts are somewhat easier, but 
smaller sizes have improved of late. Aggregate shipments 
amounted to 197,737 tons against 120,159 tons in the 
preceding week and 196,289 tons in the same week last 
vear. 
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Contract for Scottish Firm. 


An order for four coal transporters has been 
secured by the Clyde Crane and Engineering Company 
Ltd., Mossend, from the Egyptian Government, for servic 
at Alexandria. It has been stated that although the 
British tender was higher than any continental tender, 


design has been the deciding factor. 














WALES AND ADJOINING COUNTIES. 


(From our ow? Correspondent 


State of Trade. 


TxHere has been no development so far as the 
steel and iron trades are concerned, and the much longed 
for improvement is slow to make its appearance. In the 
tin-plate industry the conditions are steady, with the 
prospect of trade expanding. In the ship-repairing line 
not brisk, is well maintained ; 
but considering the amount of tonnage now trading to 


employment, although 


South Wales ports, it is somewhat surprising to find that 


trade the 
as shipments 
part working 
In some instances salesmen are getting prices 


busier. In the coal 


more satisfactory, 


ship repairers not 
conditions are certainly 
are good, and collieries are for the most 


regularly 


are 


above the minimum, but the quantities sold at these 
enhanced figures are negligible Business is not so brisk 
and the demand so heavy as to justify colliery under- 


takings opening fresh places, so as to extend their pro 
Most collieries are well plac ed for the next fort- 
night or more, and the best part of 
February 


duction 
n some instances for 


Tonnage and Shipments. 


It was not surprising to find that last week ship 
ments of coal marked a further improvement, and that 
the quantity was nearly 440,000 tons, as compared with 
just under 430,000 tons the pret eding week. The supply 
of tonnage in local docks was well maintained for the best 
part of the week, and on Saturday the position was that 
there idle tipping appliances, while 
three steamers were waiting. 


were only eighteen 
over the week-end resulted in there being fourteen steamers 
waiting to get berth, whereas only five tips were 
idle, so that the situation was good There is no doubt 
that a certain amount of fluctuation in supplies will be 
seen during the weeks, but at the same time the 
outlook for collieries is fairly good, as a very substantial 
amount of tonnage has been taken up for loading in this 
district During the Christmas week the quantity 
chartered was considerably reduced, but in the first week 
n January the amount reported as having been taken 
300,000 tons, while last week the total 

million which is well above the 
Still the inquiry for tonnage on the market 


into 


next few 


up came to over 
half a 
recent average 

is fairly satisfactory, but the tightness of loading stems 
is having a prejudicial effect upon outward rates of freight. 
The Newport works reported to have 
covered their coal requirements over the next few months, 
and the Andaluces Railway of Spain has placed a contract 
for about 35,000 tons of large coal with one of the big South 
Wales this coal having to be delivered at 
certain Spanish ports over the next three months. It is 
also reported that the Italian shipping company 
Navagazione Generale Italiana is in the 
50,000 tons of best Admiralty large coals for delivery at 
Genoa and at Buenos Aires over the next four or five 
months, but apart from this contract business and that 
for the Egyptian State Railways for 200,000 metric tons 
of locomotive coals, there are no notably big orders about. 
At the same time, the most satisfactory feature is the 
expansion in the general inquiry from abroad for supplies 
of coal for early shipment. It is this fact which has 
imparted so much steadiness to the trade, and with the 
demand for foreign coaling depéts well maintained, there 
are hopes that the conditions in the industry will con- 


was over tons, 


are 


electricity 


combines, 


big 


tinue good for the next few months at least 


Inquiries | 
| coalowners on 


| solely for the benefit 





Rail Rebates on Coal and Coke. 


The for railway freight 
rebates on coal and coke for iron and steel works was the 
subject of discussion at a special meeting of South Wales 
Monday, and it was resolved that all 
members of the should again be strongly 
urged to retain the whole of the rebate in railway rates 
on coal for iron and steel works, as the relief was given 
of the coal trade. In cases where 
coal or coke is delivered under contract at a price at works, 
the whole of the rebate which will be credited to the 
colliery company or the coke owner should be kept by it, 
and no portion should be allowed to the buyer. In those 
cases where coal or coke has been sold through a factor 
whose carriage account will be credited by the railway 
company with the rebate, the factor should be requested 
to refund the whole amount to the colliery company or 
the coke owner. The price under new contracts for coal 
or coke sold at pit or works should be increased by the 
amount of the rebate in railway rates, thereby ensuring 
that the colliery owner or coke owner obtains the full value 
of the relief. 


Government scheme 


Association 


Trade of South Wales. 


Official returns of the Great Western Railway 
Company respecting seaborne traffic at the ports of New- 
port, Cardiff, Penarth, Barry, Port Talbot and Swansea 
for 1928 give the total as 34,656,293 tons, as against 
37,555,566 tons for 1927 and 47,148,651 tons for 1913. 


Current Business. 


The tone of the steam coal market keeps very 
steady in all sections, though it is somewhat peculiar to 
find that best Admiralty large coals are not relatively as 
good as other descriptions. Their position is, however, 


likely to improve, as tonnage recently chartered should 
place these collieries in such a position that they will have 
a regular outlet for the next week or two. 


Dry coals are 


market for | 


well stemmed, and sized descriptions find a ready demand, 
notwithstanding that the resumption of work at one or 
two pits has increased the supplies available. Small coals 
fully hold their own, and patent fuel makers are slightly 
better off for the moment. Pitwood is a quiet market, and 


| supplies being freely offered, the price is about 25s. 6d 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


| street, London, 8.W. 1, 





Fresh arrivals of steamers | 





Inon Company, Ltd., of 15, Victoria 
asks us to announce that Mr. John A 
E., has resigned from his position as manag 
that he will still remain a 


Tue Bririsa Pert 
Smeeton, M.1. Mech 
ing director of the 
director 

Mr. James M. Dewar, M.1. Mech. E., M. Inst. N.A., MI 
Mar. E., asks us to announce that his office address has been 
changed from 1, Charing Cross, 8.W.1, to Grand Buildings 
Trafalgar-square, London, 8.W. 1. His telegraphic address and 
telephone number will remain unchanged, namely, ** Dewarmina 
Westrand, London,” and Regent 5672, respectively 


company, but 








CONTRACTS. 


fue Generar Evecrraic Company (Inpia), Lid., has received 
an order for plant and apparatus for use in connection with the 
water supply of Benares. The order covers plant and apperatus 
controlling the supply of unpurified Ganges water from the 
Bhadaini pumping station, which embraces a huge well, sunk in 
the river itself, to the filtering station at Bhelupura, and for the 
supply of filtered water from Bhelupura to the city 
Sm W. G. Armstrronc, WairwortH 
from the India Store Department 
Department, Burma—an order for a 
Baragua Flats, Rangoon The 
latest dissolved acetylene lighting apparatus 
diameter lens rotated by clockwork mech:- 


Ltd., have 
acting for the 
light-ship for 
vessel is to be 


AND CO.,, 
received 
Marine 
service at the 
fitted with the 
having a 500 mm 








anism. Fog signalling apparatus is also to be installed 
CALENDARS, DIARIES, &c., FOR 1929. 
ArLantic Transport Line, 38, Leadenhall-street, E.C. 3 


Wall calendar with monthly tear-off slips 


AvonsipE Enoine Company, Ltd., Bristol Wall calendar 
with monthly tear-off slips 

Bakewitre, Litd., 68, Victoria-street, S.W. | Bakelite desk 
tablet 

BRAITHWAITE AND Co., ENGineers, Ltd., Broadway Building 


s.W. 1 


BristoL. AEROPLANE 
calendar with monthly 


Pocket diary 
Company, Ltd., 
tear-off sheets 


West minster, 


Filton, Bristol Wall 


Ws. Brypr, 20, Water-street, Liverpool.—-Pennsylvania 
Railroad calendar. 

CAMBRIAN Wacon Company, Ltd., Cardiff..Calendar with 
daily tear-off sheets 

DEWRANCE AND Co London, 8.E. 1 Wall calendar with 


daily tear-off slips. 
Gatineau Execrric Licut Company, Ltd., 
Wall calendar with monthly tear-off sheets 


Ottawa, Canada 


INTERNATIONAL CONSTRUCTION Company, Ltd., 56, Kingsway, 
W.C. 2.—Wall calendar with monthly tear-off sheets 

Irnonite Company, Ltd., 11, Old Queen-street, Westminster, 
S.W. 1 Wall calendar with monthly tear-off sheets 

Rp. Jounson, CLAPHAM AND Morris, Ltd., Trafford 
Manchester Wall calendar with monthly tear-off slips 
Wall calendar with daily tear-off sheets 


Park, 


JuNKERS-WERKI 

MANUFACTURERS’ Lire INsuRANCE Company, 1], Regent -street 
London, 8.W. 1 Wall calendar with bi-monthly tear-off sheets. 

Om Wet. Surrry Company, Dashwood House, London, E.C 
Pocket diary. 

C. A. Parsons anv Co., 
calendar with monthly cards 

H. J. SkeLTon anv Co., Ltd., London, E.C. 1 
daily cards 


Ltd., Wall 


Newcastle-on-Tyne 


Calendar with 








MANCHESTER AssocIATION OF ENGINEERS.—The first Engi 
neering Society's dinner of the year in Manchester was held on 
Friday last, January llth, at the Midland Hotel, under the 
auspices of the Manchester Association, and the attendance of 
members and friends was well up to the average. Mr. William 
G. Gass, M.I. Mech. E., the President, was in the chair, and 
amongst the guests were the Lord Mayor of Manchester, the 
Mayor of Salford, and Chairmen of the other engineering institu- 
tions. A pleasant feature of the evening's proceedings was 
the air of optimism with regard to the coming year’s trade 
which pervaded the speeches, and especially that of the Lord 
Mayor, who replied to the toast of “The City and Trade of 
Manchester,’ proposed in a thoughtful speech by Mr. Leonard 
F. Massey. Mr. Massey is the President of the Manchester Engi- 
neering Employers’ Association, an organisation of the leading 
firms, the chief object of which is to create an atmosphere 
suitable for the settlement of differences amongst its members. 
Mr. Massey said that there was at present a more settled and 
hopeful outlook for industry than had been the case for some 
time. The toast of “ The Manchester Association of Engineers ” 
was entrusted to Major-General Sir Philip A. M. Nash, K.C.M.G., 
C.B., chairman of Metropolitan-Vickers Electrical Company, 
who contributed an admirable review of the position in the 
engineering industry. After a brief retrospect of the trade and 
of the history of the Manchester Association, Sir Philip went on 
to give his views of the needs and prospects of the future as they 
affect the engineering industry under the changing conditions. 
He said that their chief difficulty was competition with America, 
where, unlike Great Britain and the Continent, money was 
plentiful and was being applied to teaching, studying and 
developing industrial art. Nevertheless, he based hopes for the 
future on the assets which we in this country possessed in our 
natural location for dealing with the markets of the world and 
British labour—the most efficient and intelligent in the world- 
sound finance, integrity, and credit which no other nation 
possessed. Above this what was required was more confidence 
in ourselves, organisation and rationalisation. He said he per- 
ceived a greater desire among both employers and employed to 
work together amicably. Mr. Gass replied to the toast. He 
mentioned, in connection with the affairs of the Association, that 
there had recently been a decline in the number of members. 
which the Council had to make up. The students’ section was 
however, in a vigorous condition. The Society had between 
£5000 and £6000 invested for superannuation purposes and «a 
treasurer who looked after the funds as though they were his 
own possessions. The toast “Our Guests” was proposed by 
Mr. Julius Frith, M.Sc., and the reply was entrusted io the 
Mayor of Salford. An excellent musical programme contributed 
greatly to a very pleasant evening's entertainment 
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Current Prices for Metals and Fuels. 


TRON ORE. 





STEEL (continued). 





FUELS. 




















N.W. Coast— . 4 3 
(1) Native 17/6 to 19 ao Home. Export. SCOT LAND. 
1) Spanis) @1 N.E. ‘ OAsST— £ s. a £2 <4 £ s. ad, (Prices not stable.) 
a Ae 21 /- Ship Plates 8 7 6 LANARKSHIRE— Export 
” Angles 717 6 | (f.0.b. Glasgow )}—Steam 14/- 
N.E. Coast— Boiler Plates 1215 0 Ell 16/- 
Native 18/— to 21 Joists 717 6 Splint 16/6 to 17 
Foreign (c.i.f.) 226 Heavy Rails 810 0 | Trebles 14/6to 15 
Fish-plates 12 0 0 Doubles 13/3 to 13/6 
Channels 1 5 0 £9 to £9 5 - Singles 13 
PIG IRON. Hard Billets 712 6 AyRsHine— 
Home. Export, Soft Billets 615 0 (f.0.b. Ports)—Steam 13/6 
fos. d ¢ s. d. | N.W. Coast— Jewel 16/6 

(2) ScorLanp— Barrow— Trebles 16 

Hematite 315 0 Heavy Rails sg 0 0 FiresHine— 

No. 1 Foundry 315 Oto3 16 0 Light Rails 8 5 Oto 8 0 f.o.b, Methil or Burnt- 

No. 3 Foundr: 11 0 Billets 615 Oto 910 O island—Steam 12,9 to 13/6 

ee MANCHESTER— neg — 15 - L5/e 

_— Bars (Round) 817 6 ; , _— 

Hematite Mixed Nos, sil 0 311 0 (Small Round) . 6 Ome 26 Doubles 13/9 to L4/ 

No. 1 ;12 0 312 0 Hoops (Baling) 10 0 0 9 15 Singles 12/9 
Cleveland- (Soft Steel) 9 0 0 815 0 Sennett a3 . 

—'s a ae ica Plates 812 6to 817 6 ¢.0.. Leith} Best Steam 13/6 to 14/ 

Silicious Ir 3.8 6 . 6 (Lanes. Boiler) 912 6to 917 6 Secondary Steam 13/3 

; . iclous iron . : 5 (66 » 8 6 ; lrebles 15/- to 15/3 

No. 3 G.M.B. . 3.60 3 6 OO] SHEFFIELD | Doubles 13/9 to 14 

No. 4 Foundry 35 0 3 5 O Siemens Acid Billets — . 9 0 0 Singles 12/9 

No. 4 Forge 3 46 3 1 6 Hard Basic 812 6 | 

Mottled 3 4 0 46 Intermediate Basic 617 Gand7 12 6 | ENGLAND 

White + 4 0 34 0 Soft Basic 612 6.. (8) N.W. Coast 

Aiea, Hoops 9 5 Oto 910 0 Steams 23 

. : Soft Wire Rods 7 0 | Household $8 6 to 51+ 
(3) Stafis.— MipLanps— Coke.. 22 
nang ay) : Small Rolled Bars 715 Ute 8 0 0 | NoRTHUMBERLAND— 
a — ie Billets and Sheet Bar 6 2 6to 6 5 0 Best Steams 14/6 
Foundry B 2 6 Sheets (20 W.G.) 11 10 Otol2 vo 0 Second Steams 13/6 
8) Nosthamptoa— Galvy. Sheets, f.0.b. L'pool 13 10 0 to13 15 0 Steam Sinalls 9 
Foundry No. 3 215 Uto2 6 0 Angles 7M 6 | Casteaned 13/~ to 13/6 
“as 211 6t02 13 6 Joists 717 6 Household 21/— to 27 
Tees 817 6 | DurH#AmM— 
3) Derbyshire— Bridge and Tank Plates 8 12 6 Best Gas 14/9 
No. 3 Foundry ; 0 0 Boiler Plates 915 0 Second 13/3 to 13/6 
Forge 217 0 Household 21/- to 27 
Foundry Coke 18/- to 19 
3) Lincolnshire— Suerrietp>— Inland, 
No. 3 Foundry 3.0 6 NON-FERROUS METALS Best Hand-picked Branch: 26/— to 27/6 
No, 4 Forge 217 6 as di Z Derbyshire Best Bright House 23/— to 24/6 
Basic 3.0 0 Tin-plates, L.C., 20 by 1 is te 18/3 Best House Coal 20/6 to 21/6 
4) NW. Coast Block Tin (cash) 222 15 0 Screened House Coal 17/— to 18/- 
N. Lanes, and Cum.— » (three months) 2322 2 6 é ~ Nuts 16/— to 18; 
18 et) Copper (cash). . ™412 6 Yorkshire Hards 14/6 to 16 e 
Hematite Mixed Nos 4 3 6(b) (three months). 7216 3 Derbyshive Hards 14/6 to 16 
\4 6 6¢ Spanish Lead (cash) 2115 0 Rough Slacks 8/6 to 9/6 
op » (three months) 22 0 0 Nutty Slacks e/6to 6 
Spelter (cash). . 25 17 6 Smalls 4 3/6to 4 
iii ialees natalia’. 6 0 0 Blast-furnace Coke (Inland) 14/6 at ovens 
MANUFACTURED IRON. Furnace and Foundry Coke (Export), f.o.b. 19/- to 19/6 
: MANCHESTER 
Home. Export Copper, Best Selected Ingots 783) 0 © | CaRDIFF— (9) SOUTH WALES. 
fs. d £ s. d. Electrolytic 79 «0 0 Steam Coals : 

ScoTLanp— Strong Sheets w2 0 Oo Best Smokeless Large 19/3 to 19/6 
Crown Bars Oo 5 0 915 O 8 Tubes (Basis Price), |b o 12 Second Smokeless Large 18/— to 19/3 
Best Brass Tubes (Basis Price), lb 0 1 Of Best Dry Large 186 to 19 

N.E. Coast Condenser, Ib. o 1.2 Ordinary Dry Large 17/6 to 18 
Iron Rivets ii 3 0 Lead, English 23 7 6 Best Black Vein Large 17/9 to 18 
Common Bars 10 5 0 Foreign 2 7 6 Western Valley Large 17/3 to 17/6 
Best Bars 10 15 0 Spelter 6 5 O Best Eastern Valley Large 17/—to 17/3 
Double Best Bars 1 5 0 Aluminium (per ton—raw ingot) £95 Ordinary Eastern Valley Large 16,6 to 16/9 
Peslide Teak Doce Lis 0 Best Steam Smalls 12 9 to 13/3 

Ordinary Smalls 10,6 to 12/6 

LANCs.— Washed Nuts 18 —to 24 
Crown Bars wv FERRO ALLOYS. No. 3 Rhondda Large 19,6 to 20 
Second Quality Bars 910 0 - - Smalls 14/—to 14/6 
Hoops i3 vo Oo - Tungsten Metal Powder 1/10 per Ib. No. 2 Large 16/- to 16/6 
: Ferro Tungsten - 4/5 per lb. Through 14/6 to 15/6 

Ss. Yorks. Per Ton. Per Unit. a ze Smalls ll —to 12 
Crown Bars lv lv oO Ferro Chrome, 4 p.c. to 6 p.c. carbon £21 10 0 7/6 Foundry Coke (export) 27/— to 37 
Best Bars il 0 0 * 6 p.c. to 8 p.c £20 10 0 7 Furnace Coke (export ) 19/— to 21 
Hoops sos 8 p.c. to 10 p.c. £20 0 0 6 Patent Fuel 20/— to 21/6 

MIDLANDs— Specially refined . Pitwood (ex ship) " 25/6 to 26/- 
Crown Bars 9 2 6told O 0 Max. 2 p.c. carbon £33 0 0O 12 SwaNsEA— 

Marked Bars (Staffs. ) 200. 1 p.c, carbon £37 0 0 15, Anthracite Coals : 

Nut and Bolt Bars 810 Oto 817 6 0-70 p.c. carbon.. £42 0 0 17 Best Big Vein Large 33/- to 35/- 
Gas Tube Strip 1012 6. - r ; carbon free . 1/— per Ib. Seconds .. .. 25/- to 29/- 
Metallic Chromium , 2/7 per Ib. Red Vein.. 22 /~ to 27/- 
Ferro Manganese (per ton) £13 15 0 for home Machine-made Cobbles . 40/-— to 43/6 
£13 10 0 for export Nuts. . 36 /— to 43/6 
STEEL. (d) Silicon, 45 p.c. to 50 p.c £12 0 0 seale 5 per Beans 23/6 to 25/- 
(6) Home. (7) Export. unit Peas. 16/6 to 17/6 

£ «. d, fad 75 p.c. £19 0 Oseale 6/— per Breaker Duff .. 8/—-to 9, 

5) SCOTLAND ‘unit Rubbly Culm oa ‘ - + B-to 9/3 
Boiler Plates lw 10 0 io Wo 6 Vanadium 14/— per Ib Steam Coals : 

Ship Plates, jin. and up 2 6 712 6 Molybdenum 4/3 per lb. Large 17/6 to 18/6 
Sections 717 6 73 6 » Titanium (carbon free) 1/2 per Ib. Seconds 16/— to 17 

Steel Sheets, }in. 815 0 8 12 6] Nickel (per ton) £170 to £175 Smalls 10/— to 12/6 
Sheets (Gal. Cor. 24B.G.) 13 10 0 ..13 12 6to 13 15 0] Ferro-Cobalt 9/— per lb. Cargo Through 15/— to 16/- 


(1) Delivered. (2) Net Makers’ Works. (3) f.0.t. Makers’ Works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire and Ayrshire. 


(8) Except where otherwise indicated, 


(6) Delivered Sheffield, 


(7) Export Prices—f.o.b. Glasgow. 


(9) Per ton f.o.b. 


(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/— extra delivered Englan 1. 


coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. (a) Delivered Glasgow. 


(c) Delivered Birmingham. (d) Rebate 12/6 joists and 10/- all other materials if home consumers confine purchases solely to British products 
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French Engineering Notes. 


(from our own Correspondent in Paris.) 
Trade Developments. 


THERE is more activity in the metallurgical and 
engineering trades, and, many manufacturers 
are obliged to give longer dates for delivery. The system 
of “ rationalisation "’ is also being carried to the extent 
that, in the motor car trade, certain firms are disposed to 
offer financial aid to small makers working for them to 
complete an equipment which will enable them to cheapen 
the cost of the particular parts they produce. In one case, 
at least, a firm far behindhand as to cause 
serious loss to agents, and the deficiency can only be made 
good with the help of outside makers. It thus appears 
possible that the * rationalisation *’ of mass production 
will create activity outside the big factories. One result 
of this activity is a demand for machine tools for auto- 
mobile work, of which it is not always possible to obtain 
early delivery While the situation of the engineering 
trades has much improved, there is naturally an increasing 
consumption of steel, which is reflected in the hardening 
of prices, and it is feared that quotations may advance, 
as is already the case with rods. Nevertheless, steelmakers 
are obliged to maintain a certain reserve, for an increase 
of prices at the present moment might cause trouble by 
fostering a belief that they may be inflated unduly when 
the country launches out on its vast programme of public 


im Cases, 


8 680 


works. Moreover, the outlook is by no means reassuring 
in view of the shadow that hangs over the Steel Cartel, 
which expires in October next, when it will have to be 
renewed, and the German steelmakers will insist upon 


being accorded a larger quota of production to which they 
consider they are entitled. They complain that the work- 
ing of the Cartel has been detrimental to their interests, 
because other countries have failed to follow it up with 
the constitution of an international sales’ organisation, 
which they regard as necessary to its success. So far, 
German steelmakers affirm that the only effect of the 
Cartel has been to limit the production of steel to below 
the home needs, and to involve them in heavy penalties 
for a surplus output. If the Germans fail to obtain satis- 


faction, they declare that they will withdraw from the 
Cartel The difficulties that continue to hamper the 
operations ot international organisations appear to 


jeopardize the success of the proposed European entente 
in the colliery industry, which for the moment has not 
advanced beyond the stage of preliminary discussion 


Water Sterilisation. 


An epidemic of typhoid fever in the suburbs of 
Lyons is attributed by many to the water supply, which 
is in the hands of the Municipality and a company. Both 
use filter beds which, it is believed, are polluted. The 
company is sterilising the water with chlorine in the usual 
way, while the Municipality has installed at its two water 
works the Bunau-Varilla system of sterilisation by means 


of minute doses of chlorine. This process has been adopted 


in view of the results claimed to have been obtained at 
Rheims, Carcassonne and some other towns where it is 
declared to have completely suppressed epidemics of 


typhoid fever. 
evidently, undergone certain modifications, for it is now 
understood that, at Carcassonne, the water is violently 
agitated when the chlorine is introduced, whereby it may 
be assumed that much depends upon bringing the small 
quantity of chlorine into intimate association with a large 
volume of water. 


Since its first introduction the process has, 


Other systems are being tried, such as 
the ferro-chlorine process at Lectoure (Gers), in the hope 
of discovering some suitable method which will avoid the 
necessity of employing filter with their risks of 
contamination. The Paris Municipality is, for the time 
being, at any rate, doing nothing with the works that were 
installed at Saint-Maur for the ozone treatment of water 
he maintenance cost is reported to be too high 


beds 


Port Equipments. 


The presented the Chamber of 
Deputies by the Minister of Public Works provide for an 
expenditure, during the present year, of no less than 1686 
million franes for to inland waterways, 
roads and ports. On account of the opposition of the 
Minister of Finance to any increase on the previous year, 
the amount may be reduced, but that will merely retard 
the carrying out of certain works, which include the instal 
lation at the various ports of between 400 and 500 powerful 


estimates to 


improvements 





cranes and elevating appliances of all kinds, which will | 
enable an additional 20 million tons of traffic a year, or | 


about one-half of the weight of goods at present handled, 
to be dealt with. It is supposed that two-thirds of the 
equipment can be obtained from Germany on account 
of reparations The Chambers of Commerce at the 
different ports have issued a warning against any indis- 
criminate carrying out of this programme. Unless arrange- 
ments are made to specialise traffic in conjunction with 
the railways, much of this costly plant will be rendered 
useless. 


Foreign Competition. 


The mechanical engineering industries have 
dleveloped so considerably that they employ more than a 
million hands, consume 45 per cent. of the home steel 
production, and are responsible for 19 per cent. of the total 
exports. These figures are given by the President of the 
Syndicat des Industries Mécaniques de France who, in a 
recent address, dealt more particularly with the effect 
of foreign competition on the home mechanical industries. 
He deprecated the idea of forming a European Customs’ 
Union with the object of keeping out the increasingly 
formidable American competition, because he believed 
that such an arrangement would only leave the country 
open to the invasion of German mechanical products. 
Already the situation had been rendered sufficiently serious 
by the importation of so much material from Germany, 
not only on account of reparations but also through the 
ordinary channels of trade. Another cause of uneasiness 
to French manufacturers is the propaganda work carried 
out in Great Britain and other countries in favour of buying 
nothing but home-made products. ; 





British Patent Specifications. 


When an invention ix communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is illustrated the 

without drawings. 


not Specification %s 


Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


302,086 February 13th, 1928.--STream Power Systems, Babcock 
and Wilcox, Ltd., of Babcock House, Farringdon-street, Lon 
don, B.C. 4 

This invention to improvements in 
systems, particularly in such systems in which the prime mover 
has a number of stages and in which some or all of the exhaust 
steam passing from one stage to another is reheated before enter 
ing the lower pressure stage. The steam boiler A is provided 
with superheaters B and a reheater C, Steam from the super- 
heaters passes through the pipe D to the high-pressure stage 
of a multi-stage turbine E. or all of the exhaust from 
this high-pressure stage is returned through the pipe F to the 
reheater C, and from thence the reheated steam flows through 
the pipe G to a lower pressure stage of the turbine A pipe 


relates steam power 


Some 


H leads some or all of the exhaust steam from a lower pressure 

stage to a heater K, preferably arranged closely adjacent the | 
turbine, and the steam reheated in the heater K passes through | 
the pipe L to a lower pressure stage of the turbine, the exhaust 
M 


steam from the turbine passing out through the pipe 
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heater K is supplied with heating steam through the pipe N 
connected to an auxiliary boiler O, the pipe N extending con 
tinuously through the heater K to a pump P, and from thence 
to the boiler O, The heater K and the boiler O are in a practic- 
ally closed system, so that, except for accidental losses, the 
amount of water in such a system will remain constant. Con- 
sequently, the boiler O will not need any special provision to 
supply dry steam to the heater K, and, in fact, the usual steam 
and water separating drum may be dispensed with in the boiler 
O. The pump P will be needed only to overcome the frictional 
resistance to the flow through the pipes, since all parts of the 
closed system are under the same pressure, Since the same 
water is circulated over and over again through this closed 
system, there will be little or no possibility of solids depositing 
in the tubes of the boiler O, which may therefore be operated 
at higher pressures without danger of burning the tubes. The 
arrangement is claimed to be particularly advantageous in cases 
in which it is desirable to reheat successive stages of the exhaust 
in the prime mover.—-December 13th, 1928 


TURBINE MACHINERY. 


292,132. June 14th, 1928.—Packrines ror Hicu-sreep Rorat 
inc Suart, International General Electric Company Incor- 
porated, of 120, Broadway, New York, US. 

The shaft A is packed with respect to the inner space B of a 
turbine by means of a water packing having a throttling passage 
D, and connected in series with a labyrinth packing C, Between 
the two packings C and D is provided a mixing chamber E into 
which the water is introduced under a pressure lower than that 
existing at the high-pressure side of the labyrinth packing, so 
that steam flows through the labyrinth packing and condenses 











in the chamber E Phe throttling passage terminates in a baftle 
ring F, and the water thrown off from this ring is caught by an 
enlargement G in the casing and led off. In order to protect 
the shaft from wear, an interchangeable sleeve H is provided on 
the shaft. Since the pressure in the turbine varies with the 
load, it is preferable to provide a regulating device whereby 
the supply of sealing liquid is regulated in accordance with the 
pressure within the turbine casing to be packed, and in such a 


manner that the pressure of the sealing liquid is always a certain | 


amount less than the actual pressure in the turbine chamber.— 
December 13th, 1928. 


DYNAMOS AND MOTORS. 


292,071. June 7th, 1928.—-ALTERNATING-CURRENT Moors 
with S#ortT-crrcurrep ArRMATURES, Bergmann Elektri- 
citats-Werke Aktiengesellschaft , of 63-67, Seestrasse, Berlin, 
N. 65. 

In order to obtain favourable starting conditions a squirrel 
cage motor constructed in accordance with this invention, has 
a rotor with short-circuiting rings A in the form of a cylinder, 
and placed as close as possible to the stator winding B. The 


general arrangement of the short-circuiting ring correspond» 
essentially to that of the stator winding. This and the short 
circuiting ring form an arrangement which is very similar to a 


| concentric transformer in which the short-circuiting ring take~ 


| 301,771. 


the place of the inner, and the stator winding that of the outer 
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winding The stator winding can be constructed with the least 
possible self-induction, if a two-layer winding with reduced 
winding pitch is used, whilst in order to reduce the magnetix 
leakage, the slots for the rotor should be as flat as possible 
December 13th, 1928. 


July 5th, 1927.—-Tue VENTILATION oF Dynamo 
ELECTRIC Macuinery, TRANsrorMeERS, &c., Sir Charles 
Algernon Parsons and Jesse] Rosen, both of Heaton Works, 
Newcastle-on-Tyne. 

By means of this invention, instead of circulating, say 60,000 
cubic feet of air per migute in an alternator with the method 
of cooling hitherto employed, and with a total pressure drop of 
5in. of water, a much smaller volume of air amounting to, say 
10,000 cubic feet per minute, with a consequent large decrease 


N°? 301 771 




































































































































































in the size of the ducts, may be employed, and with a total pres 
sure drop of 22in. of water the power required for driving the 
air through the system is somewhat lower in comparable cases 
Owing to the reduction in size of the large external ducts, their 
cost and that of foundations are reduced, The gaseous cooling 
medium flows in series through a number of stages of the dynamo 
electric machine or transformer, and is subjected to intermediate 
cooling between such stages in a cooler unit common to such 
stages and having sections A, B, C to correspond therewith 
December 5th, 1928 


302,066. January 3rd, 1928.—THERMO-ELECTRICALLY OPERATED 
Devices FOR THE Protection or Rotary DynNamo 
ELECTRIC Macuines, Electrical Improvements, Ltd., of 


Carliol House, Newcastle-upon-Tyne, and Herbert Bryan 
Poynder, of 14, Haldane-terrace, Newcastle-upon-Tyne 
The primary object of this invention is the protection against 
overheating of the rotors of converters or other dynamo-electric 
machines in automatic sub-stations. Conductors A lead from 
thermo-electric junctions embedded in any well-known way in 

















the winding of the rotor of the machine to cold junctions B 
Mounted upon the shaft close to the cold junctions is an iron 
core D, having a winding E in series with the thermo-electric 
circuit. The poles F of the core are in close proximity to a small 
stator H, the winding of which is connected to a relay K. Con 
nections L are shown leading from the relay. These may be 
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connected to any suitable exterior apparatus for indicating, for 
giving an alarm or for tripping purposes, but the details of these 
form no part of the invention.-December 13th, 1928. 


FURNACES. 


291,77 September 27th, 1927.—-Hicu-FREQUENCY INDUCTION 
Furnaces, Siemens and Halske Aktiengesellschaft, of 
Berlin-Siemensstadt, Germany. 

rhis invention relates to an arrangement of primary winding 
for high-frequency induction furnaces. As such, use has been 
made of water-cooled copper tubes or even of comparatively 
thick copper bands. In windings of this kind, however, the 
influence of the skin effect is unduly manifested, the currents 


on the side of the conductor at the inside of the coil becoming | 


crowded together so that the greatest part of the cross sectional 
area of the conductor is not used for carrying the current, and 
the efficiency of the furnace is rendered comparatively bad. 
Actually, in the smelting of metals having a conductivity, for 
example, equal to that of iron it has not been possible to raise 
the efficiency above 70 per cent. It would be still worse if, instead 
of one layer of windings, several such layers were employed. 


N°291 774 





LLL 


According to this invention this disadvantage is overcome by 


dividing the primary winding up into two or more bands set | 


up on edge and insulated from each other. The illustration 
shows a crucible hearth A slightly conical in cross section, 
areund which band-shaped conductors are wound in three turns 
or rings A, B, C of three layers D, E, F each. The several turns 


of the bands are indicated between the supply conductors G H | 


and are connected in series in such a way that the current flows 


through the outer conductor D of the uppermost ring A, the | 


middle conductor E of the next ring B, and the inner conductor F 
of the third ring C. From this latter it then passes into the inner 


conductor E and so on until it finally leaves the outer layer D | 


of the winding in the lower winding C through the supply con- 
ductor H. The arrangements enable the efficiency of the high- 
frequency furnace to be increased to about 90 to 95 per cent. 
November 29th, 1928. 


MISCELLANEOUS. 


301,273. May Ist, 1928.-A LuBRicaTING 
Fitzpatrick, 94, Hope-street, Glasgow. 
The inventor states that the object of this device is to ensure 
the equal distribution of a lubricant to several different points 
from acommon source. The oil is supplied to the casing A by the 
branch B, and is distributed by several other branches, one of 


Device, H. D. 














which is shown at C. On entering the casing the oil lifts the 

non-return ball valve D and fills the space E, forcing back the 

piston F against the pressure of the spring G. The pressure of 

the oil force pump is then relieved, the flexible diaphragm H 

takes up the position shown in Fig. 2, and the oil is driven out 

to the various branches by way of the annular passage J by 

the force of the spring G November 29th, 1928. 

301,121. August 30th, 1928.—Lever Systems or WeicH- 
princes, T. St. J. B. Parnall, The Grand Atlantic Hotel, 
Weston-super- Mare. 

rhe inventor suggests that it is difficult to get the supporting 


Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
| that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In allcases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 


INSTITUTION OF AUTOMOBILE ENGINEERS : ScorrisH GRADU- 
sTES.—-At the Regent Restaurant, 51, West Regent-street, 
Glasgow. ‘‘ Dynamometers,” by Mr. J. Swan. 8 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS.—At the Institution of 
Civil Engineers, Great George-street, Westminster, 8.W. 1. 
“The Reactivities of Solid Carbon in Fuel Processes,’ by Pro- 
fessor J. W. Cobb. 6.30 p.m. 


Storey's-gate, St 
** Modern 


INSTITUTION OF MECHANICAL ENGINEERS. 
James's Park, London, 8.W.1. General meeting. 
Feed Water Circuits,’ by Mr. J. G. Weir. 6 p.m. 

Junior InstiruTion oF ENGrneers.—At 39, Victoria-street, 
S.W. 1. Ordinary meeting. ‘*‘ Notes on the Fitting and Opera- 
tion of Michell Bearings,’ by Mr. J. Foster Petree. Slides 
7.30 p.m. 

Royat Instirution or Great Bruirar.-—2!1, Albemarle 
street, Piccadilly, W. 1. Discourse, ‘* Further Progress in Crystal 
Analysis,’ by Sir Wm. Bragg, F.R.S. 9 p.m. 

Hall, West 
can Prevent 

by Mr. E 


‘Sarery First” Counci..— Central 
s.W.1 How ‘Safety First’ 
Benefits to be Gained Thereby, 


LONDON 
minster, London, 
Accidents and the 
Hoult. 7 p.m 


SATURDAY, JANUARY 19rn. 

INsTiITUTE OF British FouNDRYMEN: LANCASHIRE BRaNncu, 
BuRNLEY Section.—Greenwood's Café, Todmorden-road, Burn 
ley. Annual reunion. 5 p.m. 

MONDAY, JANUARY 2iIsr. 
Technical College, Brad 
by Mr. 


BRADFORD ENGINEERING Soctery. 
ford. “Grinding Wheels and Grinding Machinery,” 
| W. C. Bishop. 7.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS. 
Scottish Centre at the Royal Technical 
| ‘Safety in Four-wheel Braking Systems,” 
| 7.30 p.m. 


Meeting of the 
College, Glasgow. 
by Mr. M. Platt. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Joint meeting of 
the Western Centre and the West of England Branch of the Insti 
tution of Mechanical Engineers, at the Merchant Venturers’ 
Technical College, Unity-street, Bristol. “* Recent Develop 
ments in the Study of the Fatigue of Materials,’ by Dr. H. J. 
Gough. 6.45 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS.-- Storey's-gate, St. 
| James’s Park. London, 8.W.1. Graduates’ Section, London. 
Joint meeting with Students’ Sections of Institution of Civil 
Engineers and Institution of Electrical Engineers. “‘ Engineering 
| Insurance,” by Mr. H. R. Sketch. 6.30 p.m. 

Royat Society or Arts.—John-street, Adelphi, London 
W.C. 2. Cantor lecture. “‘ The Treatment of Coal,’’ by Dr 
C. H. Lander. Lecture I. 8 p.m. 

TUESDAY, JANUARY 22np. 

ILLUMINATING ENGINEERING Socrety.—-In the Lecture 
Theatre of the Home Office Industrial Museum, Horseferry 
| road, Westminster, S.W. 1. *‘‘ Colour and its Applications,’ by 
Dr. L. C. Martin, followed by a discussion. 6.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.— Watergate House, 
Adelphi, London, W.C. 2. London Graduates’ informal meeting. 
* The Training of Drivers,’ by Mr. J. F. Ward. 7.25 p.m. 
COVENTRY 
Jigs,” by 


or AvTomoBILE ENGINEERS: 
At the Broadgate Café, Coventry. 
7.15 p.m. 


INSTITUTION 
GRADUATES. 
Mr. Wheeler. 


INSTITUTION OF AUTOMOBILE ENGINEERS. 
Scientific Club, Queen-street, Wolverhampton. 
7.30 p.m. 


INSTITUTION 
5.W. 1. 
James H. Hyde and H. R. Lintern. 


INSTITUTION OF ELECTRICAL ENGINEERS : 
Stupents’ Sectrion.—Mining Institute, Neville-street, New- 
eastle-on-Tyne. Joint meeting with the Newcastle and District 
Association of the Institution of Civil Engineers. ‘‘ The Deve- 
lopment of Generation and Distribution of Electrical Power in 
the British Isles,’ by Mr. A. Page. 7.30 p.m. 


SHEFFIELD METALLURGICAL ASSOCIATION 
Sheffield. ‘The Applications of Electro-deposited Metals to 
Engineering,” by Mr. C. H. Faris. 7.30 p.m. 


WEDNESDAY, JANUARY 23rp. 


Engineering and 
Meeting. 


or Civiz ENGINEERS.—Great George-street, 


6 p.m. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Engineers’ Club, | 


Manchester. 
Mr. M. Platt. 

NEWCOMEN Soctety.-—In the Rooms of the Institution of 
Automobile Engineers, Watergate House, Adelphi, W.C. 1. 
‘A Chapter in the History of the Water Supply of London : 


“Safety in Four-wheel Braking Systems,” 
7 p.m. 


by 


A Thames-side Pumping Installation and Sir Edward Ford’s | 


by Mr. Rhys Jenkins. 


John-street, Adelphi, London, 
by Sir Henry A. Miers, 


Patent from Cromwell, 5.30 p.m. 


ARTs. 


Royat Socrety or 
Cc Education,” 


.2. “ Museums and 
F.RS. 8 p.m. 


THURSDAY, JANUARY 


INSTITUTION OF Extectrican Enoineers.—lIn the 
Theatre of the Institution, Savoy-place, Victoria Embankment, 
| W.C, 2. “ The Construction of the Grid Transmission System in 
| Great Britain,” by Messrs. Johnstone Wright and ©. W. 
| Marshall. 6 p.m. 


24TH. 


FRIDAY, JANUARY 25ra. 


INSTITUTION OF ELecTRICAL ENGINEERS: NortHu-EAsTEeRN 
StupENTs’ SecTion.—Armstrong College, Newcastle-on-Tyne. 
| ‘* The City of Winnipeg Hydro-electric Power Station,”’ by Mr. 
8S. Gibson. 7.15 p.m. 


INSTITUTION OF LocomMoTIVE ENGINEERS: NortTH-EASTERN 
CeNTRE.—Hotel Metropole, Leeds. ‘* Pulverised Fuel Loco- 
motive,” by Mr J. Clubley Armstrong. 7 p.m. 
s-gate, St. 

Measure- 
introduced 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey’ 
James’s Park, London, 8.W.1. Informal meeting. 
ment of Coal Supplies in Small or Large Quantities,” 
by Mr. J. E. Lea. 7 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS.—In the 


| Room of the Society of Motor Manufacturers and Traders, Ltd., 


knife-edges of a system of weighing levers properly in line. He 
consequently mounts the knife-edges on links, which are free 
to swing, and can consequently adjust themselves into align- | 
ment. In the drawing the knife-edges in question are marked | 
\ and the links supporting them B.—-November 29th, 1928. 


“ The Designer v. the Production 
8 p.m. 


83, Pall Mall, London, 8.W. 1. 
Engineer,” by Mr. L. H. Pomeroy. 

Juntor InstituTion or ENGINEERS.—39, Victoria-street, 
S.W. 1. “Notes on Winches, Derricks and other Lifting 
Appliances Used in Modern Building Construction,” by Mr. 
M. J. McCarthy. 7.30 p.m. 


of Greenland,” by Professor A. ( 





| Victoria House, 


| C. H. Lander. 


“The Vibrations of Roads and Structures,’ by Messrs. | 


NortTu-EasTern | 
| ford. 


198, West-street, | 


brough. 


Lecture | 


j 
Council 


Brirain.--2 
Discourse, ** T 
‘. Seward, F.R.S. 


GREAT Albemarle 
Vegetation 


9 p.m. 


Royawt LNsTIruTion oF 1, 
street, Piccadilly, London, W. 1. he 
SATURDAY, JANUARY 


County ENGINEERS 
2.45 p.m. 


26rn. 
MUNICIPAL AND 
General meeting. 


INSTITUTION OF 
Gateshead -on-Tyne. 
INSTITUTION OF MUNICIPAL AND County ENGINEERS 
Southern District meeting to be held at the Town Hall, Oxford 
Discussion on ** Road Surfaces and a Standard of Maintenanc: 
by Mr. H. V. Overfield ; Notes on the Construction of a New 

Public Convenience,”’ by Mr. W. L. Williams. 11.15 a.m. 


MONDAY, JANUARY 28rx. 


Royat Society or Arts.—John-street, Adelphi, London 
W.c. Cantor Lecture. “The Treatment of Coal,”’ by 
Dr. C. H. Lander. Lecture II. 8 p.m. 


» 


TUESDAY, JANUARY 20ru. 
INSTITUTION OF ELECTRICAL ENGINEERS: Scorrisnu Centr: 
—North British Station Hotel, Edinburgh. ‘ Recent Exten 
sions to Portobello Power Station,’’ by Mr. E. Seddon. 7 pm 


INSTITUTION OF ENGINEERING INSPECTION.—-At the Roon 
of the Royal Society of Arts, John-street, Adelphi, London 
W.C. 2. Errors in Testing Bulk Supply by Random Selection 
illustrated by lantern slides, by Mr. B. P. Dudding. 5.30 p.m 


SHEFFIELD METALLURGICAL AssoOcIiATION.-—-198, West-street, 
Sheffield. “The Influence of Surface Conditions and Internal 
Stresses on the Physical Properties of Cold-worked and Quenched 
and Tempered Steels, with Particular Reference to Fatigue 
Resistance,”’ by Professor F.C. Lea, 7.30 p.m. 


WEDNESDAY, JANUARY 30ru. 


or Civi, ENGINEERS Great George-street, 
Students’ meeting Design and Construction of 
* by Mr. H. George Cousins. 6.30 p.m. 
Royat Socrery or Arts. 
W.C.2. “The Shannon Scheme 
quences,"’ by Mr. George Fletcher 


INSTITUTION 
8.W. 1. 


London . 
Conse 


John-street, Adelphi, 

and its Economic 
8 p.m. 
JANUARY 


Great 


THURSDAY, 


INSTITUTION OF CIVIL ENGINEERS 
Leeds. Annual dinner. 7 p.m 


3istT 


Northern Hotel, 


FEBRUARY Isr. 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, St 
James's Park, London, 8.W.1. Thomas Hawksley Lecture, 
** Engineering Principles in the Machinery of the Stars,” by Pro 

6 p.m 


FRIDAY, 


fessor A. 8S. Eddington, F.R.S 


39, Victoria-street, 
by Mr. T. H. 


INSTITUTION OF ENGINEERS 
Notes on Road Construction, 


JUNIOR 
S.W. 1 


7.30 p.m 


Cross 


MONDAY, 

INSTITUTION OF AUTOMOBILE 

At the Merchant Venturers 

Bristol. Coil Ignition,’ by Dr 

Roya Society or Arts 
V.C.2. Cantor Lecture. 

Lecture ITT. 


FEBRUARY 4tTu 

ENGINEERS : WESTERN CENTR? 

Technical College, Unity-street, 

F. W. Lanchester. 6.45 p.m. 
John-street, Adelphi, London, 

The Treatment of Coal,’ by Dr. 

5 p.m. 








CATALOGUES. 


Ferranti, Ltd., Hollinwood, Lanes... amphlet T.A. 175 on 


transtormers 


EpGarR ALLEN anv Co., Ltd., Sheffield Fifth edition of the 


Specia! Alloy Tool Steels '’ booklet 
B. ann 8. Massey, Ltd., Openshaw, Manchester 
3100 H on drop stamping plant of all types. 


Catalogue 


Sutciirre, SPEAKMAN AND Co., Ltd., Leigh, Lancs.— Brochure 
entitled ** Bricks and Brickmaking Machinery.” 
anp Co., Ltd., 26, Artillery-lane, E. 1.—Par 
Thermodine heating system. 

Hices Morors, Witton, Birmingham 
of alternating-current and direct-current motors. 

Hewittic Erectric Company, Ltd., Hersham, Surrey.- 
Publications 105 and 106, dealing with Hewittic rectifiers. 
HorrMaNN Manvuracturine Company, Ltd. Chelms 
Catalogue LC 4 of ball and roller bearings, steel balls and 


8. G. Leacn 
ticulars of the * 


Catalogue price list 


THe 


rollers 
W. H. A. Ropertson anv Co., Ltd., Lynton Works, Bedford. 
Developments High-speed Strip Rolling,” by C. 
Davies. 
Tue Agerocrapx Company, Ltd., 43, Holborn-viaduct, E.C. 1 
A leaflet describing the firm's new type of H.S. hand-operated 


| spraying plant. 


D. H. Bo~nxeEwia anp Son, Ltd., 46, Osnaburgh-street, N.W. 1 
Catalogue of electric lighting accessories for motor yachts, 
bungalows, &c 

W. Ricwarps ANp Sons, Ltd., Britannia Foundry, Middles 
The ninth annual issue of the firm’s chart of iron and 
steel prices 1914-1919. 

Tue Scortisn Tuse Company, 34, Robertson-street, Glasgow 

Catalogue No. 6 in connection with main steam pipes, hydraulic 
tubes and tubular coils. 

STANDARD TELEPHONES AND Cases, Ltd., 63, Aldwych, 
W.C. 2.— Bulletin STC 82 TC 578, dealing with telephones for 
the office, home or factory. 


W. H. Witicox anp Co., Ltd., 38, Southwark-street, 8. FE. 1.- 


| The eighth edition of the firm’s general catalogue of engineers 


stores, tools and requisites. 

Britisa Atumintcum Company, Ltd., Adelaide House, King 
William-street, E.C, 4.—A loose-leaf pocket book givirg data 
on aluminium sheet metal work 

L. GARDNER AND Sons, Ltd., Patricroft, Manchester.—Cata- 
logue 513, describing the new type heavy-oil engine with com- 
pression ignition and cold starting. 

Ltd., Chester.—Catalogues 12 
* and 


BRoOoKHIRST SWITCHGEAR 
and 13. ‘ Direct-current Hand-operated Control Gear’ 


| ** Direet-current Automatic Control Gear.” 


W. J. Fraser anv Co., Ltd., Dagenham, Essex.— Catalogue 8, 

New Economy in Drying,”’ giving information as to the latest 
development in plant for drying granular products. 

Witit1M Gerrer, Ltd., 156, Bermondsey-street, London, 
8.E. 1.—A leaflet describing the ‘‘ Rapper,” a small percussive 
rotating drill for making holes for the accommodation of wall 


| plugs. 


Jounston Brotruers, 79, Mark-lane, London, E.C. 3.—Publi- 
cation 234 Fx., giving particulars of road-making appliances, 
including asphalt plants, tarmacadam plants, bitumen boilers, 
mixers, &c. 

Batreriges, Ltd., Redditch.—List No. 1/27, a booklet con- 
taining a semi-technical description of the construction and 
characteristics of the latest type ‘‘ Nife ’’ nickel-steel alkaline 
accumulator. 





